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Congress  authorized  a  project  for  Ames  dam  and  reservoir  In  1965.  However, 
opposition  to  a  large  reservoir  caused  the  State  of  Iowa  to  withdraw  proj¬ 
ect  support.  The  project  was  classified  as  "Inactive'  in  1974. 

On  2  July  1984,  the  Ames  Lake  project  was  reclassified  from  "inactive"  to 
"active"  because  of  renewed  interest.  Funds  were  appropriated  to  initiate 
a  reevaluation  report  in  fiscal  year  1985. 

This  General  Reevaluation  Study  was  prepared  to  analyze  alternatives  to 
the  Ames  Lake  project  which  would  satisfy  the  authorized  project  purposes 
of  flood  control,  low-flow  augmentation,  and  water-based  recreation.  Water 
supply  was  not  a  designated  project  purpose  for  the  authorized  project; 
however,  based  on  the  city  of  Ames'  concern  over  their  future  water  supply, 
solutions  to  Ames'  water  supply  also  were  evaluated  as  part  of  this  multiple- 
purpose  reevaluation  study. 

The  authorized  project  is  not  economically  feasible  today.  Smaller  reser¬ 
voirs,  levees,  nonstructural  methods,  soil  conservation  practices,  and 
channel  modifications  were  studied  as  alternatives  to  the  authorized  proj¬ 
ect,  A  smaller  reservoir  at  the  authorized  project  site  is  economically 
feasible,  having  an  estimated  cost  of  $42  million  and  a  benef it-to-cost 
ratio  of  i.2. 

The  State  of  Iowa  does  not  support  the  smaller  reservoir  and  will  not 
sponsor  it.  The  city  of  Ames  also  is  not  interested  in  sponsoring  the 
project. 

It  is  therefore  recommended  that  Federal  involvement  in  the  Ames  Lake 
project  be  terminated  at  this  time  because  the  project  is  not  acceptable 
and  there  is  no  State  or  local  project  sponsor. 
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GENERAL  REEVALUATION  REPORT 


UPPER  SKUNK  RIVER  BASIN,  IOWA 
(AMES  LAKE) 


STUDY  AUTHORITY 


On  10  December  1964,  an  interim  report  considering  a  dam  and  reservoir  near 
Ames,  Iowa,  on  the  Skunk  River  was  completed  by  the  Rock  Island  District 
in  partial  response  to  the  following  resolution: 

Resolved  by  the  Committee  on  Public  Works  of  the  United 
States  Senate,  That  the  Board  of  Engineers  for  Rivers  and 
Harbors,  created  under  Section  3  of  the  River  and  Harbor 
Act,  approved  June  13,  1902,  be,  and  is  hereby,  requested 
to  review  the  report  on  the  Skunk  River,  Iowa,  printed  as 
House  Document  Numbered  170,  Seventy-second  Congress, 

First  Session,  and  subsequent  reports  on  the  Skunk  River, 

Iowa,  with  a  view  to  determining  the  advisability  of 
undertaking  improvement  for  flood  control  and  major 
drainage  in  the  Skunk  River  Basin  at  this  time. 

(Adopted  1  June  1948). 

On  27  October  1965,  the  project  recommended  in  the  1964  interim  report 
for  Ames  Dam  and  Reservoir,  Skunk  River,  Iowa,  was  authorized  in  Public 
Law  89-298,  substantially  in  accordance  with  the  recommendations  of  the 
Chief  of  Engineers,  as  modified  by  the  Secretary  of  the  Army,  in  House 
Document  267,  Eighty-ninth  Congress,  first  session. 

In  October  1973,  the  State  of  Iowa  withdrew  support  of  the  project,  and  It 
was  classified  as  "inactive"  on  20  June  1974. 

On  2  July  1984,  the  Ames  Lake  project  was  reclassified  from  "inactive"  to 
"active"  in  response  to  renewed  interest  and  funds  were  appropriated  to 
initiate  a  reevaluation  report  in  fiscal  year  1985. 

STUDY  PURPOSE  AND  SCOPE 


This  reevaluation  was  conducted  to  reformulate  the  authorized  plan  to  meet 
current  problems  and  needs.  Alternatives  to  the  authorized  plan  also  were 
considered  based  on  requests  from  State  agencies  and  governmental  entities 
The  studies  made  were  of  reconnaissance  scope. 


RELATED  STUDIES.  REPORTS.  AND  EXISTING  WATER  PROJECTS 


A  report  on  the  Skunk  River,  Iowa,  dated  12  February  1930,  was  prepared  by 
the  District  Engineer,  Rock  Island,  Illinois,  under  authority  of  Section 
10  of  the  Flood  Control  Act  approved  15  May  1928,  and  was  printed  as  House 
Document  170,  Seventy-second  Congress,  first  session.  The  investigations 
for  that  report  showed  that  additional  Improvement  of  the  river  or  its 
tributaries  for  flood  control  or  flood  protection  was  not  economically 
feasible  at  that  time.  Studies  of  possible  future  power  development  indi¬ 
cated  that  there  was  little  potential  for  economic  hydropower  development. 
A  need  for  developing  the  streams  for  other  beneficial  water  uses  was  not 
indicated. 

A  report  of  comprehensive  investigations  of  reservoirs  in  the  Mississippi 
River  Basin,  dated  15  December  1934,  was  prepared  by  the  Mississippi  River 
Commission  and  printed  as  House  Document  259,  Seventy-forth  Congress, 
first  session.  Reservoir  sices  in  the  Skunk  River  Basin  were  studied  as  a 
part  of  this  report. 

A  report,  dated  21  January  1939,  on  the  Mississippi  River  from  Coon  Rapids 
Dam  to  the  mouth  of  the  Ohio  River,  was  prepared  by  the  Division  Engineer, 
Upper  Mississippi  Valley  Division,  and  printed  as  House  Document  669, 
Seventy-sixth  Congress,  third  session.  In  that  report,  construction  of 
certain  reservoirs  previously  included  in  the  comprehensive  plan  for 
control  of  floods  on  the  Mississippi  River  was  considered  inadvisable  at 
that  time.  The  report  discussed  development  of  additional  hydroelectric 
power  at  two  sites  on  the  Skunk  River,  but  concluded  that  such  development 
was  not  economically  feasible  at  that  time.  Possible  channel  rectification 
and  the  construction  of  levees  along  the  Skunk  River  In  Keokuk  and 
Washington  Counties,  Iowa,  also  were  considered  Infeasible. 

A  report  for  flood  control  on  the  Skunk  River,  dated  30  March  1951,  was 
prepared  in  which  the  District  and  Division  Engineers  recommended  con¬ 
struction  of  two  reservoirs,  the  Ames  Reservoir  on  the  Skunk  River  and 
the  Gilbert  Reservoir  on  Squaw  Creek,  both  a  few  miles  upstream  from  Ames, 
Iowa.  However,  the  Board  of  Engineers  for  Rivers  and  Harbors,  after  hold¬ 
ing  a  public  hearing,  returned  the  report  for  further  study  and  consulta¬ 
tion  with  local  interests.  After  return  of  the  report  in  October  1952, 
and  prior  to  completion  of  the  Interim  Review  of  Reports  on  the  Skunk 
River,  Iowa  -  Ames  Reservoir,  dated  10  December  1964,  the  investigations 
on  the  Skunk  River  were  in  an  inactive  status. 

The  investigations  and  studies  for  the  project  document  plan  are  contained 
in  a  report,  dated  10  December  1964,  on  the  Interim  Review  of  Reports  for 
Flood  Control  and  Other  Purposes  on  the  Skunk  River,  Iowa  -  Ames  Reservoir, 
■ftils  report  was  prompted  by  action  of  the  Iowa  Natural  Resources  Council, 
bringing  attention  to  the  fact  that  plans  for  Interstate  35  would  conflict 
with  any  future  development  of  the  previously  recommended  Ames  Reservoir. 
Gilbert  Reservoir  on  Squaw  Creek  remains  in  an  inactive’  status. 
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Channel  straightening  projects  were  accomplished  in  various  reaches  of  the 
Skunk  River  during  the  period  1893  to  1927.  The  work  was  done  through 
drainage  districts  organized  under  State  laws  and  mainly  involved  Story, 
Jasper,  Polk,  and  Mahaska  Counties.  Some  90  miles  of  the  Skunk  River  and 
24  miles  of  the  North  Skunk  River  were  straightened.  The  entire  cost  of 
the  work  was  paid  by  the  abutting  landowners. 

In  conjunction  with  the  channel  straightening  in  Polk  County,  spoil  bank 
levees  were  constructed  with  the  excavated  channel  material.  These  spoil 
bank  levees  were  built  along  both  sides  of  the  channel,  and  flank  levees 
were  built  along  the  Polk-Story  County  line  and  along  the  major  tributaries 
in  the  Polk  County  reach.  These  levees  do  not  meet  Corps  of  Engineers 
design  criteria  and  are  not  considered  reliable  protection  against  floods 
greater  than  the  2-year  flood  or  a  flood  having  a  50  percent  chance  of 
being  equalled  or  exceeded  in  any  year. 

At  present,  a  Section  22  study  is  underway  by  the  Rock  Island  District, 
Corps  of  Engineers,  to  determine  hydraulic  and  hydrologic  features  of  the 
main  stem  South  Fork  Skunk  River  and  North  Skunk  River.  The  study's 
objective  is  to  provide  technical  data  needed  to  enable  the  State  of  Iowa 
to  provide  more  comprehensive  management  of  the  Skunk  River  floodplain. 

A  Skunk  River  Basin  study  currently  is  underway  by  the  U.S.  Department  of 
Agriculture,  Soil  Conservation  Service  (USDA-SCS),  to  identify  alternative 
solutions  to  land  and  water  resource  related  problems.  The  study's  sched¬ 
uled  completion  date  is  September  1987.  The  Rock  Island  District,  Corps 
of  Engineers,  coordinated  with  the  SCS  and  asked  for  their  input  for  the 
Reevaluation  Study. 

In  their  December  1985  report  to  the  Rock  Island  District,  the  SCS 
investigated  certain  aspects  of  the  Upper  Skunk  River  Basin.  It  was 
mutually  agreed  between  the  Rock  Island  District  and  the  SCS  that  the 
studies : 

*  Determine  the  feasibility  of  watershed  protection 

(land  treatment)  projects 

*  Evaluate  effects  of  increased  amounts  of  soil 

conservation  land  treatment  practices  upon: 

-  soil  erosion  by  water 

-  sediment  yields  to  potential  reservoir  sites 

being  studied  by  Rock  Island  District 

-  flood  peaks 

-  aquifer  recharge 

*  Address  the  effects  of  reservoir  pools  upon 

drainage 

*  Provide  a  general  assessment  of  structural  project 

potential  above  Ames,  Iowa 

*  Inventory  potential  impoundment  sites  with  less  than 

5  square  miles  of  drainage  area  above  Ames,  Iowa 
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The  studies  concluded  that  conservation  tillage  would  control  45  percent 
of  the  problem  area,  leaving  55  percent  requiring  additional  treatment. 
Contour  farming  is  needed  on  27,000  acres,  and  both  contouring  and  terraces 
are  needed  on  11,600  acres.  These  figures  indicate  that  sheet  and  rill 
erosion  Is  not  an  extensive  problem.  Only  7  percent,  or  21,200  acres.  Is 
eroding  at  rates  greater  than  15  tons  per  acre  per  year.  It  was  estimated 
that  needed  conservation  practices  could  be  installed  in  the  study  area 
using  programs  with  anticipated  levels  of  cost-share  and  technical 
assistance. 

Very  few  Impoundment  sites  are  available  with  drainage  areas  less  than 
5  square  miles  and  with  adequate  storage  volume  for  sediment,  temporary 
flood  retention,  and  other  beneficial  uses.  Several  valleys  that  appeared 
to  have  good  reservoir  sites  were  found  to  have  more  drainage  area  and 
runoff  than  could  be  accommodated  effectively  by  available  flood  storage. 


PLAN  FORMULATION  AND  EVALUATION 


PLANNING  OBJECTIVES 


The  specific  objective  of  this  General  Reevaluation  Study  is  to  determine 
if  any  project  can  be  developed  irtiich: 

a.  Is  acceptable  to  State  and  local  interests. 

b.  Serves  the  same  purposes  as  the  authorized  project  —  flood 
control,  low-flow  augmentation,  and  water-based  recreation.  The  need 
for  water  supply  in  the  Ames  area  also  is  addressed. 

c.  Meets  the  criteria  for  Federal  participation  in  a  project. 


PLANNING  CONSTRAINTS 


The  general  reevaluation  study  efforts  are  restricted  to  the  development 
of  alternative  plans  which  meet  the  same  project  purposes  as  the  authorized 
plan.  However,  additions  to  the  current  project  purposes,  such  as  water 
supply,  are  considered  and  undertaken  in  accordance  with  current  planning 
principles  and  guidelines. 


STUDY  AREA 


The  major  area  studied  during  the  reevaluation  is 
Skunk  River  Basin  (approximately  60  river  miles), 
headwaters  of  the  Skunk  River  and  its  tributaries 


the  upper  portion  of  the 
This  area  Includes  the 
down  to  the  mouth  of 
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Indian  Creek,  which  Is  near  the  town  of  Colfax,  Iowa.  The  counties 
involved  are  Hamilton,  Boone,  Story,  Polk,  and  Ja  per.  See  plate  1  for 
the  study  area  delineation. 

This  study  area  contains  the  widest  portion  of  Hie  Skunk  Klvor  floodplain; 
therefore,  it  was  determined  that  the  most  benefits  could  be  derived  I rom 
this  area  compared  to  other  reaches  of  the  basin  and  that  the  general 
reevaluation  study  efforts  should  be  concentrated  here  for  identifying 
feasible  alternatives  to  the  authorized  Ames  Lake  project.  Areas  downstream 
in  Mahaska,  Keokuk,  and  other  downstream  counties  could  benefit  by  a 
recommended  project  in  the  upper  basin.  Local  flood  protection  projects 
also  could  be  studied  downstream  if  any  potential  study  sites  can  be 
identified.  Except  for  Ames,  urban  flood  damages  are  not  common  in  the 
Skunk  River  Basin.  Most  flood  damages  in  the  basin  are  to  agricultural 
land.  If  agricultural  levees  are  not  cost  effective  in  the  study  area 
where  the  floodplain  is  the  widest  and  damages  are  the  greatest,  levees 
would  not  be  practical  downstream  of  the  study  area  where  the  floodplain 
is  narrower. 


REVIEW  OF  AUTHORIZED  PLAN  (AMES  LAKE) 

As  Submitted 


The  plan  recommended  in  the  1964  interim  report  consisted  of  a  reservoir 
having  a  capacity  of  94,000  acre-feet  at  the  top  of  flood  control  pool 
elevation  968  feet  NGVD  (National  Geodetic  Vertical  Datum).  The  estimated 
100-year  accumulation  of  sediment  was  8,400  acre-feet,  and  25,000  acre- 
feet  of  capacity  was  allocated  to  water  supply  and  water  quality  control. 
The  remaining  60,600  acre-feet  of  storage  available  was  allocated  to  flood 
control.  The  dam  would  consist  of  an  earthen  embankment  about  75  feet 
high  and  about  1,260  feet  long  at  the  crest.  Outlet  works  would  be  a 
gated  single  conduit  having  an  inside  diameter  of  7  feet.  The  spillway 
would  be  controlled  by  five  tainter  gates.  The  reservoir  would  cover 
about  4,350  acres  of  full  pool  and  would  be  within  banks  at  Story  City, 
Iowa.  Remedial  work  would  consist  of  raising  three  roads  across  the 
reservoir,  making  a  fourth  submersible,  and  relocating  certain  telephone 
and  power  lines.  Minor  work  would  be  required  at  Story  City's  sewage 
treatment  plant.  Interstate  Highway  No,  35,  then  in  the  advanced  planning 
stage,  would  be  shifted  from  the  originally  planned  alignment  to  fit  the 
reservoir  needs. 


Authorized  Changes 


The  plan  described  in  the  1964  report  was  changed  prior  to  authorizat Ion 
in  accordance  with  recommendations  by  the  Board  of  Engineers  for  Rivers 
and  Harbors  that  flood  storage  be  increased  from  3.6  inches  of  runoff  to 
5.2  inches.  While  only  the  estimate  showing  the  increased  cost  of  doing 
this  work  appeared  in  the  report  document,  the  changes  would  include 
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increasing  the  height  of  tainter  gates  at  the  dam  and  increasing  the  eleva¬ 
tion  of  road  relocations,  land  acquisition,  and  Story  City  remedial  works. 

A  pool  elevation  of  about  976  feet  VGVD  was  needed  to  provide  the  recom¬ 
mended  storage.  The  Secretary  of  the  Army  further  modified  the  multiple- 
purpose  aspects  of  the  project  by  stating  that  water  supply  would  not  be 
formally  designated  as  a  project  purpose  at  that  time. 

The  Design  Memorandum  No.  1,  General  Design  Memorandum  (GDM),  dated 
30  September  1968,  incorporated  all  of  the  authorized  changes.  These 
changes  included  storage  for  5.2  inches  of  basin  runoff  with  a  full  flood- 
pool  at  elevation  976  feet  NGVD.  The  GDM  No.  1  further  modified  the 
authorized  plan  as  a  result  of  more  detailed  investigations.  The  outlet 
works  was  changed  from  a  7-foot  inside  diameter  cut-and-cover  conduit  to 
a  12-foot  inside  diameter  tunnel  driven  through  rock  in  the  left  abutment. 
The  conduit  was  increased  to  provide  for  a  maximum  release  of  3,000  cubic 
feet  per  second  (ft^/s)  (up  to  full  channel  capacity)  during  the  non¬ 
growing  agricultural  season.  Also,  the  larger  conduit  was  needed  to  per¬ 
mit  evacuation  of  three-forths  of  the  flood  control  storage  in  approximately 
a  2-week  period  and  to  divert  river  flows  during  construction.  The  gated 
spillway  was  modified  from  one  having  fives  gates  to  a  single-gated  struc¬ 
ture  48  feet  wide.  This  was  made  possible  mainly  by  the  incorporation  of 
an  emergency  spillway  800  feet  wide  in  erodible  material  on  the  right 
abutment.  The  larger  capacity  of  the  tunnel  outlet  works  was  another 
factor  permitting  a  reduction  in  the  required  capacity  of  the  gated 
spillway.  The  authorized  plan  is  shown  on  plates  2  and  3. 


PROBLEMS  AND  OPPORTUNITIES 

The  authorized  project  continues  to  be  the  focus  of  strong  opposition  from 
conservationists  and  upstream  landowners  in  and  adjacent  to  the  proposed 
reservoir. 

Conservationists  object  to  the  authorized  project  because  of  the  established 
greenbelt  area  along  the  Skunk  River  from  Ames  to  Story  City  and  the  fact 
that  about  10  to  15  percent  of  all  the  Story  County  trees  are  located  in 
the  Skunk  River  Valley  within  the  conservation  pool  limits  of  the 
authorized  project.  There  would  be  very  little  established  timberland 
surrounding  the  conservation  pool.  The  loss  of  the  buried  mineral  depo¬ 
sits  within  the  reservoir  area  and  historic  sites  such  as  the  Soper  Mill 
area  are  also  concerns.  Upstream  landowners  are  concerned  about  the  loss 
of  agricultural  land  and  the  impacts  the  reservoir  would  have  on  the  Story 
City  park,  golf  course,  roads,  and  waste  treatment  plant. 

However,  water  resource  problems  and  needs  continue  to  affect  the  entire 
Skunk  River  Basin.  Water  supply  and  low-flow  augmentation  are  particular 
needs  in  the  Ames  area,  while  flooding  continues  to  be  a  problem  through¬ 
out  the  basin.  There  Is  a  continuing  need  to  reduce  urban  and  agricultural 
flood  damages,  enhance  the  environmental  and  recreational  attributes  of 
tne  river  valley,  and/or  provide  technical  knowledge  to  address  the  water 
supply  needs  of  the  Ames  community. 
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this  study  reevaluates  the  authorized  Ames  Lake  project  with  current 
benefit-cost  data.  More  importantly,  perhaps,  the  study  analyzes  alter¬ 
natives  to  the  Ames  Lake  project  which  would  satisfy  the  authorized 
project  purposes  of  flood  control,  low-flow  augmentation,  and  water-based 
recreation.  Water  supply  was  not  a  designated  project  purpose  of  the 
authorized  project;  however,  based  on  the  city  of  Ames'  concern  over 
their  future  water  supply,  solutions  to  Ames'  water  supply  also  were 
studied  as  part  of  this  multiple-purpose  reevaluation  study.  All  of  the 
alternatives  were  screened  first  based  upon  hydraulic  and  economic  con¬ 
siderations.  Feasible  alternatives  were  screened  further  based  upon 
environmental  and  social  considerations  and  on  the  preferences  of  local 
interests. 


EXISTING  CONDITIONS 


Skunk  River  Basin  Characteristics 


The  Skunk  River  Basin  in  Iowa  has  a  long,  narrow  configuration  (plate  1), 
extending  from  Hamilton  County,  about  30  miles  north  of  Ames,  Iowa,  south¬ 
easterly  to  the  Mississippi  River  below  Burlington,  Iowa.  The  total 
watershed  area  of  4,652  square  miles  includes  4,355  miles  drained  by  the 
Skunk  River  and  297  square  miles  of  direct  Mississippi  River  drainage. 

The  basin  covers  7.7  percent  of  Iowa  and  lies  in  parts  of  20  counties.  It 
is  180  miles  long  and  has  an  average  width  of  24  miles. 

The  Skunk  River  (officially  designated  by  the  U.S.  Geological  Survey  as 
the  South  Skunk  River  above  the  confluence  with  the  North  Skunk  River 
in  Keokuk  County)  begins  in  Hamilton  County,  is  64  miles  long  and  has  a 
fall  of  680  feet  down  to  the  mouth  at  the  Mississippi  River.  From  Ames  to 
the  eastern  Mahaska  County  line,  the  Skunk  River  floodplain  is  relatively 
wide,  reaching  a  maximum  width  of  about  2  miles  in  Polk  County.  The  river 
meanders  through  a  narrower  natural  floodplain  in  Keokuk,  Washington, 
Jefferson,  Henry,  Des  Moines,  and  Lee  Counties.  Above  Ames,  the  river 
channel  is  predominantly  unaltered  and  in  its  natural  state.  The  Skunk 
River  slopes  about  5  feet  per  mile  for  the  upper  one-fourth  of  the  river. 
Below  Ames,  for  the  remaining  upper  half  of  the  river,  the  slope  is  about 
1.5  to  3  feet  per  mile.  For  the  lower  one-half  of  the  river,  the  slope 
averages  about  1.2  feet  per  mile.  The  channel  varies  in  cross-sectional 
area  from  1,000  square  feet  at  Ames  to  5,000  square  feet  near  its  mouth  at 
Augusta,  Iowa.  Bankfull  flow  varies  from  about  3,000  ft^/s  at  Ames  to 
17,000  ft -Vs  near  Augusta. 


Flooding 


The  upper  Skunk  River  floodplain  has  been  extensively  developed  for  agri¬ 
culture,  specifically,  crops  and  pasture.  Corn,  soybeans,  oats,  wheat, 
and  hay  are  the  principal  crops  grown  in  the  bottomlands.  Generally,  the 
bottomland  soils  produce  abundant  crops  during  nonflood  years. 
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[lie  Skunk  River  frequently  overflows  Its  banks  and  causes  extensive  agri¬ 
cultural  flooding.  Most  of  the  flooding  generally  occurs  In  dune,  with 
localized  flooding  occurring  throughout  the  agricultural  growing  season  as 
the  result  of  local  heavy  rainfall*  About  95  percent  of  the  Skunk  River 
Basin  is  in  farms.  Roughly  85  percent  of  the  area  subject  to  flooding, 
about  100,000  acres,  is  used  for  agriculture,  so  there  Is  little  urban 
damage  from  flooding. 

Lands  most  affected  by  floods  are  located  downstream  from  the  city  of  Ames. 
Periodic  flooding  of  the  bottomlands  causes  extensive  damage  to  crops  and, 
of  a  lesser  extent,  to  rural  property.  Only  the  very  great  floods  cause 
damage  to  urban  property.  Ames  and  Story  City  are  among  the  few  urban 
areas  affected,  with  Ames  receiving  the  most  urban  damage  from  basin 
flooding. 

Polk  and  Jasper  Counties  are  Interested  in  flood  control  projects  which 
will  protect  farmland.  The  city  of  Ames  expressed  interest  in  a  flood 
control  project  which  would  reduce  flood  risk  in  their  urban  area,  but 
water  supply  is  their  primary  concern.  The  counties  of  Mahaska  and  Keokuk 
have  expressed  interest  in  channel  straightening  as  an  alternative  to 
alleviating  flooding  through  those  counties. 


Water  Supply 


Information  from  previous  Corps  of  Engineers  studies  showed  that  two-thirds 
of  the  Skunk  River  Basin  population  was  served  by  64  municipal  water  supply 
systems  in  1971  and  nearly  all  obtained  water  from  ground  water  sources. 
Water  usage  reported  in  1971  was  11.7  million  gallons  per  day  (mgd)  for 
domestic  and  commercial  use.  Industrial  use  was  14.0  mgd.  Water  usage 
was  estimated  then  to  increase  six  times  by  the  year  2020.  Water  supplies 
were  deemed  adequate  for  this  increased  need,  except  at  Ames,  where  pro¬ 
jected  use  would  surpass  output  of  the  shallow  aquifer  there  by  around 
the  year  2000. 

During  the  local  drought  of  1977,  the  city  of  Ames  was  forced  into 
emergency  action  to  surcharge  the  aquifer  from  which  they  draw  water. 

The  city  officials  feel  that  additional  or  supplementary  flow  in  the 
Skunk  River  or  in  Squaw  Creek  is  a  needed  additional  water  resource  to 
support  the  growth  of  the  community.  As  stated  previously,  they  antici¬ 
pate  adequate  water  supply,  only  through  the  year  2000.  Low  flows  of 
less  than  5  ft^/s  have  existed  in  the  Skunk  River  and  Squaw  Creek  during 
periods  of  the  last  8  years. 

The  city  of  Ames  passed  a  resolution  in  February  1984  which  requested  the 
Corps  of  Engineers  to  reactivate  the  Ames  Lake  project,  mainly  for  the 
"enhancement  of  water  supply  resources  for  the  city  of  Ames  and  low-flow 
augmentation  of  the  Skunk  River  during  dry  periods.” 


Water  Quality 


Natural  flow  In  the  Skunk  River  haa  dwindled  to  nothing  during  past  drought 
periods,  the  latest  being  1977,  The  Ames  Water  Pollution  Control  Plant 
discharges  treated  wastewater  effluent  into  the  Skunk  Kiver,  There/ ore, 
during  dry  periods  the  only  flow  downstream  from  Ames  is  treated  effluent. 
The  city  of  Ames  and  Story  County  are  interested  in  low-flow  augmentation 
to  improve  the  Skunk  River's  water  quality. 

During  the  raid-1960' s,  the  Federal  Water  Pollution  Control  Administration 
identified  two  potential  oxygen  sags,  one  below  Ames  and  the  other  below 
the  town  of  Newton  about  40  miles  southeast  of  Ames.  Currently,  Ames  and 
Newton  are  building  newer  sewage  treatment  facilities,  and  the  resulting 
effluent  will  require  a  lower  Skunk  River  flow  for  dilution  in  order  to 
maintain  suitable  conditions  for  the  proliferation  of  fish  life. 


Recreation 


The  Skunk  River  is  considered  a  warm-water  fishing  stream  by  State  regula¬ 
tory  authorities.  The  Skunk  River  Valley  inclides  an  existing  greenbelt 
area,  and  the  several  Story  County  entitles  are  working  together  to  pre¬ 
serve  the  natural  resources  of  the  river  valley  from  urban  development. 

To  date,  the  Story  County  Conservation  Board  has  acquired  over  800  acres 
of  the  valley  corridor  for  recreational  purposes  and  enjoyment. 

Any  project  which  would  be  detrimental  to  this  greenbelt  area  is  expected 
to  receive  opposition  from  Story  County  conservationists.  The  greenbelt  is 
located  along  the  Skunk  River  from  Ames  north  to  Story  City.  This  is  the 
area  where  the  previously  authorized  Ames  Lake  Reservoir  was  to  be  built. 


ALTERNATIVE  PLANS 


This  reevaluation  study  Investigated  possible  alternatives  to  the  Authorized 
Ames  Reservoir  Project.  The  Authorized  Project  also  was  reanalyzed  to 
determine  the  project's  present-day  feasibility.  The  alternatives  con¬ 
sidered  include: 

*  Smaller  Reservoirs 

*  Levees 

*  Nonstructural  Alternatives  (Floodplain  Management) 

*  Soil  Conservation  Practices 

*  Channel  Modifications 

The  Skunk  River's  relatively  flat  gradient  and  wide  floodplain  (2  miles  t) 
below  Ames  are  not  conducive  to  reservoir  development  for  flood  control  on 
the  main  stem  below  Ames.  Previous  reports  made  in  the  1950's  and  1970's 
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by  the  Rock  Island  District  for  flood  control  on  the  Skunk  River  concluded 
that  flood  control  reservoirs  below  Ames  were  not  economically  feasible. 

Of  some  60  sites  studied  In  the  Skunk  River  Basin,  only  two  could  be  con¬ 
sidered  for  reservoir  development.  One  was  the  authorized  Ames  Reservoir 
site  and  the  other  was  the  Gilbert  Reservoir  site  on  Squaw  Cree,<  about 
2  miles  northwest  of  Ames.  The  Gilbert  alte  was  never  recommended  for 
construction  because  of  the  lack  of  local  interest. 

This  reevaluatlon  study  identified  potential  reservoir  sites  in  the  upper 
Skunk  River  Basin  above  Ames.  These  14  sites,  shown  on  plate  4,  were 
identified  from  topographic  maps  as  possible  alternative  sites  to  the  Ames 
Reservoir  site  shown  as  SR-l  on  plate  4. 

Another  structural  alternative  considered  was  levee  protection  to  protect 
urban  and  rural  areas  from  flooding.  Levee  protection  was  studied  for  the 
city  of  Ames,  as  shown  on  plate  13.  A  study  site  for  agricultural  levee 
protection  was  selected  in  Elkhart  Township,  Polk  County,  Iowa,  as  shown 
on  plates  1  and  14. 


Smaller  Reservoirs 


Preliminary  hydrologic  and  hydraulic  review  of  the  14  sites  shown  on 
plate  4  eliminated  all  but  4  from  further  study.  Sites  eliminated  lacked 
both  watershed  size  and  storage  capacity  to  function  effectively  as  multi¬ 
purpose  sites.  All  of  the  sites  eliminated  would  not  function  even  as 
efficient  single-purpose  flood  control  sites.  Thus,  those  sites  with 
greater  storage  potential  near  Ames  were  selected  for  further  evaluation 
of  their  mult i-purpose  capabilities  and  water  supply  potential.  These 
four  sites,  as  identified  on  plate  4,  Include  the  Squaw  Creek  Site  (SC-1), 
Onion  Creek  Site  (SC-6),  Bear  Creek  Site  (SR-4),  and  the  previously 
authorized  Ames  Lake  Dam  Site  (SR-l).  These  sites  are  shown  on  plate  5. 


Plow  Release  Requirements 


The  flow  release  requirements  were  updated  for  multiple-project  purposes. 
Operating  plans  for  the  authorized  Ames  Lake  project  originally  included  a 
monthly  varying  low-flow  release  schedule  averaging  22  ft  Vs  and  a  two- 
level  high-flow  release  schedule  of  3,000  ft  Vs  from  December  1st  to  April 
1st  and  1,000  ttVs  from  April  1st  to  December  1st.  For  the  reevaluatlon 
study,  the  high-flow  release  of  3,000  ft  Vs  or  1,000  ft3/s  remained  the 
same  release  of  22  ftVs  was  to  satisfy  water  quality  need9. 

Through  coordination  with  the  Iowa  Department  of  Water,  Air,  and  Waste 
Management  (letter  included  in  pertinent  correspondence  appendix),  the 
minimum  low-flow  requirement  to  satisfy  water  quality  is  now  2  ftVs. 

This  reduction  is  partially  attributable  to  the  fact  that  Ames  and  Newton, 
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Iowa,  are  constructing  new  wastewater  treatment  facilities.  For  water 
supply  needs  at  Ames,  a  minimum  sustained  low  flow  of  5  ftVs  Is  needed  on 
the  Skunk  Rivet  during  low-flow  periods  to  recharge  the  surf lclat  aquifer 
where  the  city's  well  field  la  located.  I.ow-flow  releases  on  Squaw  TreeF 
also  would  provide  some  heneflt  to  the  well  fields  during  drought  eon- 
dll  tons.  To  satisfy  11. S.  Fish  and  Wildlife  concerns,  i  minimum  low  I  low 
release  of  10  ft  Vs  Is  needed  at  potential  reservoir  outlet  structures. 
These  low-flow  requirement*  were  used  to  determine  the  adequacy  of  poten¬ 
tial  reservoir  sites. 


Squaw  Creek  Detention  Reservoir  ( SC- 1 ) 


The  Squaw  Creek  Site  (SC-1),  shown  on  plates  6  and  7,  is  about  8.6  miles 
upstream  along  Squaw  Creek  from  Its  confluence  with  the  Skunk  River.  The 
site  Is  approximately  2  miles  upstream  from  the  previously  studied  Gilbert 
Dam  Site.  Area  development  necessitated  moving  the  study  site  upstream 
from  the  old  Gilbert  site.  The  Gilbert  site  was  economically  )ustifled 
In  1970  as  a  single-purpose  flood  control  prolect  with  a  benef lt-to-cost 
ratio  (BCR)  of  1.6, 

The  Squaw  Creek  site  was  studied  as  a  single-purpose  flood  control  deten¬ 
tion  dam  with  a  dry  reservoir.  A  multi-purpose  facility  Including  flood 
control  was  not  possible  because  of  the  limited  storage  rapacity.  Some 
specifics  of  the  detention  dam  are  as  follows: 


Controlled  Drainage  Area  (sq.  ml.)  160 

Earthen  Embankment  Height  (feet  Happrox. )  52 

Length,  feet  (approx.)  1,750 

Top  of  Dam  El.  (NGVD)  962 

Spillway,  Saddle  Type,  Uncontrolled  Ogee 
Weir  with  Chute  and  Stilling  Basin 

Width  (feet)  430 

Crest  Elevation  (NGVD)  946.5 

Outlet  Works,  Single  Round  Conduit,  with 
Controlled  Inlet 

Length,  feet  (approx.)  350 

Diameter,  feet  9 

Reservoir 

Detention  Reservoir,  no  Conservation  Pool 
Capacity  at  Spillway  Crest  (acre-feet)  20,500 

Inches  of  Storage  2.4 

Area  at  Spillway  Crest  (acres)  1,430 

Capacity  at  Top  of  Dam  (acre-feet)  52,000 

Inches  of  Storage  6.1 

Area  at  Top  of  Dam  (acres)  2,910 

Length  of  Reservoir  at  Spillway  Crest  (miles)  4,75 


Benefits  from  this  detention  structure  would  be  for  flood  control  onlv. 
The  estimated  cost  is  $25  million  (see  appendix  D),  and  the  BCR  Is  0.65. 


Ames  Reservoir  (Authorized)  (SR-1) 


The  previously  authorized  Ames  Renervolr  la  shown  on  plate  2.  The  flood 
control  pool  (elevation  976  NGVD)  is  outlined  on  plate  5.  The  project 
site  Is  located  on  the  Skunk  River  just  north  of  Ames  •  The  ant  hor  i  /.ed 
project  provided  storage  for  5.2  inches  of  basin  runoff  with  a  full  flood 
pool  at  elevation  976  feet  NGVD.  The  storage  was  Increased  prior  to 
authorization  from  3.6  inches  of  storage  (Project  Document  Plan)  at  the 
recommendation  of  the  Board  of  Engineers  for  Rivers  and  Harbors.  The 
project  was  a  multi-purpose  project  to  satisfy  the  needs  of  flood  control 
low-flow  augmentation,  and  recreation.  Water  supply  was  not  a  project 
purpose.  The  authorized  project  cost  was  estimated  at  $17.5  million  In 
September  1968  and  had  a  BCR  of  1.5.  Pertinent  data  for  the  authorized 
Ames  Lake  Reservoir  are  listed  below. 


Ames  Lake  Reservoir 


Elevation 

Area 

Storage 

(Ft.,  NGVD) 

(Ac res) 

Acre-Feet 

Inches 

Top  of  Dam 

992.0 

9,200 

240,000 

14.7 

Maximum  Pool 

987.5 

7,500 

195,000 

11.6 

Top  of  Flood  Pool 

976.0 

5,000 

124,000 

7.4 

Top  of  Conservation  Pool  950.0 

2,100 

34,500 

2.1 

Top  of  Sediment  Pool 

933.0 

800 

8,400 

0.5 

Flood  Control  Storage 

950-976 

— 

39,500 

5.2 

Conservation  Storage 

933-950 

— 

26,100 

1.6 

The  Ames  Lake  Reservoir  also  was  analyzed  for  low-flow  or  drought  condi¬ 
tions.  Reservoir  releases  during  low-flow  periods  were  maintained 
according  to  the  current  low-flow  demand  of  10  ft^/s  which  satisfies 
0 .S .  Fish  and  Wildlife  requirements  and  Is  greater  than  the  minimum  flow 
requirements  of  2  ft^/s  and  5  ft^/s  for  water  quality  and  water  supply 
needs.  The  maximum  period  of  record  drawdown  was  associated  with  the 
22-month  drought  from  August  1955  to  June  1957  (from  full  conservation 
pool  to  full  conservation  pool).  The  critical  duration  from  full  conser¬ 
vation  pool  to  maximum  reservoir  drawdown  was  18  months.  A  period  of 
record  optimization  of  the  elevation  950  conservation  pool  indicated  that 
the  reservoir  has  a  safe  yield  of  18.5  ft3/s  which  would  satisfy  present 
demands. 

The  authorized  project  costs  and  benefits  were  updated  to  reflect  cur¬ 
rent  conditions.  Today's  estimated  cost  for  the  authorized  project  Is 
$72  million  (see  appendix  D).  The  BCR  is  0.71.  The  authorized  project 
therefore  Is  not  economically  feasible. 
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Ages  Reservoir  (Downsized) 
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An  Identified  alternative  to  the  authorized  Ames  hake  Project  to  reduce 
the  adverse  Impacts  of  the  reservoir  is  to  downsize  the  authorized  proj¬ 
ect.  Although  the  authorized  project  is  not  economically  feasible  today, 
it  is  of  interest  to  determine  whether  a  smaller  reservoir  would  bb 
feasible.  The  conservation  pool  would  be  lowered  from  elevation  950.0 
feet  NGVD  to  elevation  946.0  feet  NGVD  which  would  provide  a  yield  of 
10  ft3/s.  The  limits  of  the  flood  pool  are  shown  on  plate  5.  The  top  of 
the  flood  control  pool  would  be  lowered  from  elevation  976.0  feet  NGVD  to 
elevation  965.0  feet  NGVD  and  would  provide  3.0  inches  of  flood  control 
storage.  The  top  of  the  dam  would  be  lowered  from  elevation  992.0  feet 
NGVD  to  elevation  982.5  feet  NGVD.  The  12-foot  diameter  tunnel  outlet 
would  be  relocated  from  a  tunnel  bored  through  rock  in  the  left  abutment 
to  a  cut-and-cover  conduit  through  the  earthen  dam  embankment  as  shown  on 
plate  8.  The  spillway  design  would  be  adjusted  appropriately  and  could 
revert  to  the  Project  Document  Plan  arrangement  which  had  a  gated  spillway 
in  the  left  abutment  with  the  spillway  crest  located  on  rock.  Flood 
control  storage  would  be  reduced  from  89,500  acre-feet  to  51,000  acre- 
feet.  The  top  of  the  sediment  pool  elevation  would  remain  at  elevation 
933.0,  the  same  as  for  the  authorized  project. 

The  estimated  cost  of  the  Project  Document  Plan  to  provide  3.6  inches  of 
flood  storage  is  $49  million.  The  estimated  cost  for  a  reservoir  providing 
3.0  inches  of  flood  storage  is  $42  million  (see  appendix  D).  The  respec¬ 
tive  BCR's  are  1 . 1 l  and  1.21.  Impacts  to  Story  City  would  be  minimized, 
but  some  residents,  upstream  landowners,  and  Interest  groups  have  sub¬ 
mitted  written  statements  opposing  all  reservoir  development  In  the  Skun-- 
River  Basin  above  Ames.  They  oppose  any  project  which  might  interfere 
with  farm-tile  drainage,  would  take  farmland  out  of  production,  or  would 
impact  on  the  existing  Skunk  River  greenbelt. 


Bear  Creek  and  Onion  Creek  Sites  (SR-4  &  SC-6)  Water  Supply 


Streamflow  shortages  in  the  Upper  Skunk  River  Basin  are  a  problem,  with 
water  supply  being  an  acute  problem  during  extended  drought  periods.  The 
water  supply  need  is  highlighted  by  the  periodic  shortages  experienced  at 
the  city  of  Ames  which  draws  its  water  from  alluvial  wells  (100  +_  feet 
deep)  along  the  Skunk  River  and  Squaw  Creek.  (Iowa  State  University  in 
Ames  is  a  maj  or  water  user  and  is  included  when  reference  is  made  to  the 
city  of  Ames.)  The  authorized  Ames  hake  project  included  low-flow  augmen¬ 
tation  releases  which  would  enhance  the  infiltration  of  river  water  into 
the  well  field  during  low-flow  periods. 

A  site  survey  for  other  potential  reservoirs  In  the  upper  basin  found  no 
sites  which  would  be  able  to  function  as  a  multi-purpose  site  such  as  the 
Ames  Lake  site.  This  is  due  to  the  fact  that  all  tne  Identified  sites 
lacked  both  watershed  size  and  storage  capacity  to  function  effectively  as 
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multi-purpose  sites.  Thus,  reservoir  sites  near  Ames  were  selected  for 
further  evaluation  of  their  single-purpose  water  supply  potential-  Two 
sites  were  selected:  one  on  Bear  Creek  which  Is  a  tributary  to  the  Skunk 
River,  and  a  site  on  Omen  Cve»k  which  Is  a  tributary  to  Squaw  Creek. 

These  sites  are  shown  on  plates  4  and  5. 

The  city  of  Aaes  Indicated  that  their  projected  future  water  supply  needs 
will  be  In  the  range  of  10  million  gallons  per  day  (mgd).  The  existing 
city  wells  on  the  Skunk  River  and  Squaw  Creek  furnish  8  and  1  mgd,  respec¬ 
tively,  under  normal  conditions.  During  drought  conditions,  their  yields 
are  reduced  to  6  and  2  mgd,  with  supplemental  help  from  pumping  of  Mallet  's 
Quarry  on  the  north  side  of  town  Just  west  of  Highway  69  and  low-head  duns 
In  the  river  channels  pooling  the  available  flows.  Despite  this  supple¬ 
mental  pumping,  a  shortage  of  2  mgd  exists  during  drought  conditions.  The 
city  well  field  location  would  benefit  the  moat  from  low-flow  augmentation 
on  the  Skunk  River;  however,  augmented  flows  on  Squaw  Creek  also  would 
recharge  the  superficial  aquifer. 


Bear  Creek  Water  Supply  Reservoir  (Site  SR-4) 


The  Bear  Creek  reservoir,  located  on  plate  5,  is  the  same  as  the  Be^r 
Creek  recreational  subimpoundment  Included  In  the  authorized  Ames  Lake 
project.  The  dam  would  be  formed  In  part  by  the  Interstate  35  Highway 
embankment  as  shown  on  plates  9  and  10.  The  estimated  cost  for  the 
reservoir  development  Is  $3.2  million  (see  appendix  D).  Due  to  the 
limited  storage  capacity  and  poor  base  flow  characteristics,  the  reservoir 
would  provide  for  no  sustained  low-flow  releases.  Outflows  would  occur 
only  when  streamflow  causes  the  pool  to  exceed  the  outlet  spillway  crest 
and  for  emergency  water  supply  releases  which  would  supplement  existing 
flows  In  recharglnR  the  alluvial  aquifers  through  Ames. 

The  effects  of  sediment  deposition  on  the  reservoir  pool  detract  from  the 
amount  of  usable  storage  available  throughout  the  life  of  the  reservoir. 
Annual  sediment  yields  were  determined  by  the  Soil  Conservation  Service 
as  part  of  their  contract  study  for  the  Rock  Is  Land  District,  Corps  of 
Engineers,  to  provide  Input  for  the  Upper  Skunk  River  Basin  Reevaluation 
Study.  The  determined  yield  was  9,900  tons  per  year  under  present  water¬ 
shed  conditions-  For  their  Resource  Protection  Plan  (RPP),  the  sediment 
yield  would  be  6,700  tons  per  year.  Using  an  In-place  density  of  $3 
lbe/f  t  ^ ,  these  two  rates  equated  to  8.3  and  3.6  acre-feet,  of  sediment 
per  year.  The  100-year  sediment  deposition  then  would  be  830  ,,nd  360 
acre-feet.  These  quantities  represented  Inactive  poo!  elevations  of  93s, 3 
and  931  feet  Nt.VD  for  the  Bear  Creek  reservoir. 

The  Bear  Creek  reservoir  is  Incapable  of  oalntalnlng  sustained  3  t  t  Vs 
flows  throughout  the  two  severe  drought  periods  studied  from  June  1933  to 
May  1957  and  June  1976  to  August  1977.  Any  augmented  streamflows  less 
than  5  ft1/*  are  Judged  to  be  Insufficient  to  be  a  viable  supplement  to 
Ames'  water  supply  problems.  Only  when  the  emergency  releases  are  com¬ 
menced  later  In  the  drought  perlodB  are  the  pool  drawdowns  not  encroaching 
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Into  the  Inactive  sediment  pool.  A  zero  flow  analysis  Indicates  that  the 
Sear  Creek  reservoir  would  provide  approximately  4.5  months  of  sustained 
5  ftVs  of  augmentation  to  the  city  of  Ames'  well  fields.  Since  the  Bear 
Creek  reservoir  Is  Incapable  of  providing  sustained  low-flow  augmentation 
and  resultant  aquifer  recharge,  It  must  be  viewed  as  providing  only 
emergency  releases  such  as  Hallet's  Quarry  pumping  did  In  1977.  Release 
and  pumping  rates  are  similar;  however,  the  reservoir  would  be  able  to 
provide  releases  for  4.5  months  before  being  depleted. 


ONION  CREEK  WATER  SUPPLY  RESERVOIR  (SITE  SC-6) 


The  site  studied  for  the  Onion  Creek  water  supply  reservoir  is  1  mile 
northwest  of  Ames  on  the  Onion  Creek  tributary  to  Squaw  Creek.  The  dam 
would  be  formed  by  an  earthen  embankment  with  a  concrete  chute  spillway 
and  saddle  type  emergency  spillway  aa  shown  on  plates  11  and  12.  The 
estimated  cost  for  the  reservoir  development  is  $9.1  million.  This 
Includes  the  estimated  $6.5  million  for  lands  and  damages. 

As  with  the  Bear  Creek  Reservoir,  due  to  limited  storage  capacity  and  poor 
base  flow  characteristics,  the  reservoir  would  provide  for  no  sustained 
low-flow  releases,  only  emergency  releases. 

The  effects  of  sediment  deposition  in  the  reservoir  pool  detract  from  the 
amount  of  usable  storage  available  throughout  the  life  of  the  project. 
Annual  sediment  yields  determined  by  the  SCS  were  7,000  tons  per  year 
under  present  watershed  conditions.  For  the  RPP,  th>  sediment  yield  would 
be  4,800  tons  per  year.  Using  an  in-place  density  of  55  lbs/ft^/s,  these 
two  rates  equate  to  5.8  and  4.0  acre-feet  of  sediment  per  year;  100-year 
sediment  deposition  then  would  be  580  and  400  acre-feet.  These  quantities 
represent  Inactive  pool  elevations  of  931  and  928  feet  NGVD  for  the  Onion 
Creek  reservoir.  A  zero  flow  analysis  indicated  that  the  Onion  Creek 
reservoir  would  provide  approximately  7  months  of  sustained  5  ft^/s  low- 
flow  augmentation  when  using  area  average  evaporation  rates. 

Streamflow  yield  potential  on  both  Bear  and  Onion  Creeks  is  intermittent; 
thus,  base  flow  is  essentially  zero  for  both  streams  during  droughts.  The 
Onion  Creek  reservoir  has  more  usable  storage  and  therefore  is  the  "better" 
water  supply  reservoir  from  the  reservoir  yield  standpoint,  even  though  it 
la  located  on  a  drainage  area  40  percent  smaller  than  the  Bear  Creek 
reaervolr.  However,  as  previously  mentioned,  the  estimated  development 
coat  of  the  Onion  Creek  reservoir  is  $9.1  million,  as  compared  to  $3.2 
million  for  the  Bear  Creek  reservoir. 

A  critical  drought  period  analysis  for  the  Anes  Lake  reevaluat ion  deter¬ 
mined  the  critical  duration  to  be  18  months.  From  a  hydrologic  stand¬ 
point,  It  Is  felt  that  a  water  supply  reservoir  for  Ames  must  provide 
beneficial  low-flow  augmentation  for  a  minimum  of  12  months.  This  allows 
a  6-month  lag  for  the  existing  aquifer  to  become  stressed  In  before 
emergency  water  supply  releases  are  commenced.  Neither  of  the  two  sites 
provide  for  this  recommended  minimum  !2-month  capacity.  Consequently,  the 
Bear  and  Onion  Creek  water  supply  sites  do  not  appear  to  be  viable  alter¬ 
natives  for  ensuring  a  reliable  supply  of  water  to  the  city  of  Ames. 


Pertinent  Information 
Bear  Creek  Water  Supply  Reservoir, 


Dan: 

Location  (River  Mile) 
Legal 


Water  Area  (Sq.  Mi.) 

Earthen  Embankment,  1-35  with  Eyebrow 
Dam  Across  Bridge  Opening 
Height  (Ft.) 

Top-of-Dam  (NGVD) 

Spillway,  Erodible  Broad-Crested  Weir  (Emergency) 
Width  (Ft.) 

Crest  Elevation  (NGVD) 

Service  Spillway,  Fixed-Crest  Box 
Inlet,  Concrete  Chute 
Width  (Ft.) 

Crest  Elevation  (NGVD) 

Low-Level  Outlet 
Reservoir: 

Conservation  Pool  (NGVD) 

Capacity  (Ac-Ft) 

Capacity  (Inches) 

Capacity  (Gallons) 

Area  (Acres) 

100-Year  Pool  (NGVD) 

SPF  Flood  Pool  (NGVD) 

100-Year  RPP  Sediment  Pool  (NGVD) 


1  mile  above 
Skunk  River 
NW1/4,  Sec,  5, 
T84N,  R23W, 
Story  County 
31 


54 

982 

275 

975 


20 

970 

30"  RCP 

970 

2,650 

1.6 

8,630 

160 

975.2 

979.2 
951.0 


Pertinent  Information 
Onion  Creek  Water  Supply  Reservoir 


Dam: 

Location,  River  Mile 
Legal 


Watershed  Area  (Sq.  . ) 
Earthen  Embankment 
Height  (Ft.) 

Length  (Ft.) 
Top-of-Dam  (NGVD) 


0.7  mile  above 
Squaw  Creek 
NE1/4,  Sec.  32, 
T84N,  R24W, 
Story  County 
19 


65 

700 

970 
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Spillway,  Saddle  Type,  Uncontrolled 
Broad-Crested  Weir,  Grass-Lined 


Width  (Ft.)  200 

Crest  Elevation  (NGVD)  957 

Service  Spillway,  Fixed-Crest  Box 
Inlet,  Concrete  Chute 

Width  (Ft.)  10 

Crest  Elevation  (NGVD)  950 

Low-Level  Outlet  30"  RCP 

Reservoir: 

Conservation  Pool  (NGVD)  950 

Capacity  (Ac-Ft)  3,100 

Capacity  (Inches)  3.1 

Capacity  (MGallons)  1,010 

Area  (Acres)  200 

100-Year  Flood  Pool  (NGVD)  956.9 

Maximum  Flood  Pool  (NGVD)  967.5 

100-Year  RPP  Sediment  Pool  (NGVD)  928.0 


The  Ames  Reservoir  Environmental  Study  in  1973  addressed  the  "Future  Water 
Supply  Requirements  and  Alternative  Sources  of  Supply  at  Ames."  It 
concluded  then  that,  "at  the  median  population  and  water  demand  levels, 
the  existing  well  field  system  must  be  augmented  by  another  source  by  the 
year  2000."  The  study  also  concluded  that  low-flow  augmentation  through 
reservoir  releases  would  definitely  contribute  to  the  water  supply  system 
at  Ames. 

Development  of  small  single-purpose  water  supply  reservoirs  by  local 
Interests  is  not  practical  based  on  their  high  cost  and  unreliability. 

In  lieu  of  a  multi-purpose  reservoir,  the  city  of  Ames  will  have  to  provide 
another  source  of  water  to  supplement  their  needs.  Alternative  plans  of 
action  considered  by  the  city  of  Aaes  and  Iowa  State  University  Include  a 
water  supply  management  program  to  preserve  the  groundwater  source 
available  In  the  Hallett  quarry  area  and  surrounding  area  on  the  north 
side  of  the  city.  Also,  additional  well  fields  could  draw  water  from  the 
valley  alluvium  or  water  table  *ich  would  be  a  less  confined  system 
hydraulically  than  the  present  well  system  which  Is  located  in  a  confined 
portion  of  the  surficlal  aquifer.  Another  source  of  water  could  be  the 
Jordan  Aquifer.  The  smaller  city  of  Nevada  Just  east  of  Ames  has  wells  to 
the  Jordan  Aquifer.  Ames,  however,  is  hesitant  about  considering  deep 
wells  (2,700  +_  feet)  because  of  the  initial  cost  ($2.5  million  for  2  wells) 
and  chemical  costs  for  water  softening  of  the  bedrock  water  which  has 
Increased  hardness  and  higher  levels  of  dissolved  solids. 


AMES,  IOWA,  LOCAL  FLOOD  PROTECTION 


The  levee  study  area  shown  on  plate  13  includes  about  120  acres  of  commer¬ 
cial  and  multi-family  development  and  open  space  floodplain  property  on 
the  left  bank  of  Squaw  Creek  located  three-fourths  of  a  mile  above  its 
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confluence  with  the  Skunk  River  in  Ames,  Iowa.  The  lower  part  of  the 
study  area  is  subject  to  flooding  from  both  Squaw  Creek  and  the  Skunk 
River.  The  levee  project  area  is  divided  by  South  Duff  Avenue  (Highway 
69). 

The  Federal  Emergency  Management  Agency  (FEMA)  published  a  Flood  Insurance 
Study  (FIS)  for  the  city  of  Ames  in  July  1980.  The  FIS  was  prepared  by 
the  Corps  of  Engineers  under  contract  to  FEMA.  Flood  profiles  and  flow- 
frequency  information  in  the  FIS  were  verified  using  current  data  and  were 
considered  acceptable  for  use  in  determining  required  levee  heights.  The 
levee  alignment  coincides  with  the  FIS  floodway  limits  based  on  a  1-foot 
increase  in  100-year  water  surface  profile  in  accordance  with  State  back¬ 
water  criteria. 

The  FIS  100-  and  500-year  flood  profiles  differ  in  elevation  by  about 
1  foot.  The  designed  levee  profile  coincides  with  the  500-year  profile 
with  3  feet  of  freeboard.  The  maximum  levee  height  is  10  feet  and  the 
levee  fill  would  be  obtained  from  excavated  Ponding  Areas  A  and  B.  The 
flank  levee  along  the  Skunk  River  would  tie  into  high  ground  just  south  of 
Lincoln  Way.  at  Borne  Avenue.  Upstream  along  Squaw  Creek,  the  flank  levee 
would  extend  to  South  Fourth  Street  just  west  of  Walnut  Avenue.  The  levee 
would  protect  commercial  businesses  along  South  Duff  Avenue  (Highway  69) 
and  apartment  housing  along  South  Fifth  Street. 

The  area  that  the  levee  would  protect  is  the  most  severely  Impacted  area 
in  Ames  during  a  flood.  Flood  damage  also  would  occur  to  some  homes  and 
businesses  in  the  Skunk  River  floodplain  from  Lincoln  Way  south  to  the 
confluence  with  Squaw  Creek.  Also,  damage  would  occur  along  Squaw  Creek 
on  the  left  downstream  overbank  from  upstream  of  the  studied  project  area 
to  Just  upstream  of  the  Fourth  Street  bridge.  Flooding  would  occur  west 
of  Elwood  Drive  in  the  Iowa  State  University  Center  complex,  but  damages 
would  be  minor  since  structures  there  were  designed  with  floodproofing 
measures. 

Existing  interior  drainage  facilities  within  the  study  area  include  the 
storm  sewers  shown  on  plate  13.  A  45 -inch  sewer  and  a  36-inch  sewer  would 
be  routed  Into  Ponding  Area  A  with  a  new  outlet  and  gatewell  located  on 
the  upstream  side  of  South  Duff  Avenue.  A  36-inch  sewer  and  a  30-inch 
sewer  east  of  South  Duff  Avenue  would  continue  to  outlet  as  Is,  with 
excess  runoff  collecting  in  Ponding  Area  B.  Gatewells  would  have  to  be 
added  at  both  outlets.  Ponding  Area  A  would  be  5  acres  in  size  and 
Ponding  Area  B  would  be  about  14  acres  in  size.  Both  ponding  areas  would 
be  excavated  about  6  feet  deep.  Hie  excavated  material  would  be  used  for 
the  levee  embankment.  Hie  100-year  storm  was  used  as  the  design  storm  for 
gravity  flow  conditions  on  both  ponding  areas.  The  10-year  storm  was 
selected  as  the  design  storm  for  blocked  gravity  conditions.  Peak  ponding 
elevations  were  lower  than  the  estimated  non-damaging  elevations  at  both 
ponding  areas,  and  pumping  would  not  be  required. 
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The  estimated  construction  cost,  including  real  estate  for  the  500-year 
level  of  protection,  Is  $1,820,000.  The  estimated  cost  for  100-year  pro¬ 
tection  is  $.,740,000.  The  BCR  for  both  levels  of  protection  (including 
future  growth  benefits)  is  less  than  0.3.  This  lack  of  economic  justifi¬ 
cation  does  not  warrant  any  further  Federal  interest  in  providing  levee 
protection  for  flooding  at  Ames. 


Downstream  Agricultural  Levees 


An  analysis  was  made  to  determine  the  cost  effectiveness  of  using  agri¬ 
cultural  levees  for  flood  protection  on  the  main  stem  of  the  Skunk  River. 

A  study  area  in  Polk  County  was  selected  due  to  its  high  ratio  of  acres 
protected  versus  lineal  feet  of  main  stem  levee.  The  Skunk  River 
floodplain  is  typically  the  widest  in  Polk  County  and,  thus,  maximum  bene¬ 
fits  would  be  achieved  here  as  compared  to  a  river  reach  with  a  narrower 
floodplain.  If  agricultural  levees  are  not  feasible  in  this  reach,  it 
could  be  concluded  that  they  would  not  be  feasible  in  other  reaches  of  the 
Skunk  River.  Studies  were  made  in  the  early  1950 's  to  investigate  local 
flood  protection  of  lands  in  Story  County  downstream  from  Ames,  in  Polk 
County,  and  in  part  of  Jasper  County.  These  areas  have  the  widest  flood- 
plains  in  the  entire  basin.  The  plan  was  to  provide  a  leveed  floodway 
along  the  main  stem,  diversion  channels  to  collect  hill  runoff  and 
smaller  streams,  and  leveed  floodways  to  carry  the  flows  of  the  larger 
hill  streams  into  the  main  stem.  Those  studies  showed  this  flood  protec¬ 
tion  to  be  economically  infeasible. 

The  selected  study  area,  as  shown  on  plates  1  and  14,  is  located  in  sec¬ 
tions  14,  15,  23,  24  and  25,  T.  81  N. ,  R,  23  W.,  Elkhart  Township,  Polk 
County,  Iowa.  The  levee  would  lie  between  river  miles  205.2  and  208.6  on 
the  right  overbank.  The  project  levee  would  total  about  2^,000  feet  in 
length  with  18,000  feet  fronting  the  river  and  7,000  feet  serving  as 
tiebacks.  The  protected  area  has  an  estimated  100-year  floodplain  of 
1,500  acres,  or  2.3  square  miles.  Previous  studies  have  determined  that 
the  current  levee  system,  a  spoil  bank  system,  provides  on  the  average 
a  2-year  level  of  flood  protection. 

To  determine  encroachments  and  levee  offsets,  a  typical  valley  section  was 
determined  at  river  mile  207.  Quantities  and  costs  were  estimated  for 
agricultural  levees  to  protect  against  25-and  100-year  frequency  flows  at 
the  study  site  shown  on  plate  14.  The  encroached  flood  level  elevations 
plus  3  feet  of  freeboard  were  used  to  determine  top  of  levee  elevations. 
The  levee  section  has  a  top  width  of  10  feet  and  3  horizontal  to  1  ver¬ 
tical  side  slopes.  Borrow  was  assumed  available  adjacent  to  the  levee. 

The  estimated  costs,  Including  real  estate  and  a  25  percent  contingency, 
are  $2,750,000  and  $3,200,000  for  the  25-  and  100— year  levels  of  protec¬ 
tion,  respectively.  These  costs  do  not  include  provisions  for  interior 
drainage.  The  benef lt-to-cost  ratios  are  0.23  and  0.22,  respectively. 
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NONSTRUCTURAL  ALTERNATIVES  (FLOODPLAIN  MANAGEMENT) 


Nonst ructural  alternatives  would  typically  include  continuing  floodplain 
management  practices  to  limit  development  in  the  floodplain  which  would 
result  in  greater  flood  damage  and  economic  losses.  The  city  of  Ames, 
which  has  the  greatest  potential  in  the  Skunk  River  Basin  for  suffering 
urban  flood  damage,  is  participating  in  the  regular  phase  of  the  National 
Flood  Insurance  Program.  Local  floodplain  ordinances,  as  part  of  the 
program  requirements,  regulate  development  in  the  floodplain  to  minimize 
future  flood  damage. 

Most  of  the  flood  damage  in  the  basin  is  to  agricultural  land.  Nonstruc- 
tural  measures  will  not  stop  flooding,  and  it  is  doubtful  if  land-use 
management  plans  could  reduce  economic  losses.  Many  farms  have  most  or 
all  of  their  productive  land  in  the  floodplain,  and  conversion  to  pasture 
land  or  timber  is  not  practical.  Land  evacuation  also  is  not  practical. 
Land  in  the  floodplain  will  be  subjected  to  continued  periodic  flooding. 


Soil  Conservation  Practices 


The  United  States  Department  of  Agriculture,  Soil  Conservation  Service 
(USDA-SCS),  provided  input  to  the  Upper  Skunk  River  Basin  Reevaluation 
Study  by  contract  with  the  Corps  of  Engineers,  Rock  Island  District.  The 
scope  of  work  included  a  study  of  small  structure  sites  in  the  Upper  Skunk 
River  Basin  as  an  alternative  to  control  flooding.  Because  of  the 
topography,  only  five  sites  were  identified  as  having  potential  as  flood 
prevention  sites  with  drainage  areas  less  than  5  square  miles.  None  of 
the  sites  identified  had  enough  storage  to  provide  an  adequate  degree  of 
flood  protection.  The  total  drainage  area  controlled  by  the  five  sites 
only  equalled  12.9  square  miles,  or  2  percent  of  the  total  watershed  area 
above  Ames.  According  to  the  SCS,  30  to  50  percent  of  the  drainage  area 
must  be  controlled  by  structures  in  order  to  effectively  control  flood 
peaks. 

Public  Law  83-566  authorizes  the  SCS  to  work  on  watersheds  with  drainage 
areas  of  250,000  acres  or  less.  Through  Public  Law  83-566,  single-purpose 
flood  prevention  impoundments  are  limited  to  12,500  acre-feet  of  storage, 
and  multi-purpose  use  storage  impoundments  are  limited  to  25,000  acre- 
feet.  Based  on  evaluation  of  the  potential  impoundment  sites  identified 
by  the  Corps  of  Engineers  and  the  SCS,  it  is  the  opinion  of  the  SCS  that 
an  adequate  amount  of  drainage  area  cannot  be  controlled  under  Public  Law 
83-566  to  provide  flood  control  on  either  the  Squaw  Creek  or  Skunk  River 
water-sheds  above  Ames,  Iowa.  The  SCS  report  to  the  Rock  Island  District, 
dated  December  1985,  is  available  under  separate  cover. 


20 


Channel  Modifications 


r 
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Extensive  channel  modifications,  Including  channel  straLghtenlng  and 
widening,  are  not  cost-effective  In  providing  flood  control.  Channel 
work  In  isolated  areas  provides  very  little  added  flow  efficiency  during 
flood  events.  Isolated  channel  modifications  cannot  be  considered  a 
viable  alternative  to  reduce  flooding  in  the  basin.  If  funding  Is  made 
available,  the  Rock  Island  District  will  continue  to  respond  to  requests 
for  flood  assistance  under  the  Section  208  authority  for  channel  snagging 
and  clearing  assistance. 

Early  in  the  reevaluation  study  process,  the  Rock  Island  District  videotaped 
the  entire  reach  of  the  South  and  North  Skunk  River  in  Keokuk  County. 

This  was  done  at  the  request  of  the  Keokuk  County  Board  of  Supervisors  to 
locate  channel  blockages,  such  as  logjams,  which  were  restricting  channel 
flow.  Many  people  who  attended  an  informational  meeting  about  the  reeva¬ 
luation  study  in  Sigourney,  Iowa,  on  19  March  1985,  thought  that  channel 
blockages  from  the  Sljunk  River  were  adding  to  the  flood  problem  in  Keokuk 
County.  No  obstructions  were  seen,  however.  The  flat  river  gradient, 
hillside  erosion,  and  resultant  sedimentation  in  the  river  channel,  com¬ 
bined  with  the  meandering  channel  and  overbank  vegegation,  undoubtedly  add 
to  the  inefficiency  of  the  channel  flow.  A  sterile  treatment  of  the 
channel  to  widen,  deepen,  and  straighten  it  from  the  mouth  upstream  could 
temporarily  increase  flow  efficiency  and  reduce  flood  damages,  but  this 
would  be  economically  and  environmentally  prohibitive. 


ENVIRONMENTAL  STATUS  -  GENERAL 


The  environmental  impacts  associated  with  the  previously  authorized  Ames 
Lake  Reservoir  and  alternatives  were  evaluated  in  a  Final  Environmental 
Impact  Statement  (FEIS)  prepared  by  the  Rock  Island  District  (1974). 
Environmental  data  used  to  prepare  the  FEIS  were  obtained  from  the  Ames 
Reservoir  Environmental  Study,  prepared  for  the  Rock  Island  District  by 
the  Iowa  State  Water  Resources  Research  Institute  (1973).  Preparation  of 
a  National  Environmental  Policy  Act  (NEPA)  document  would  require  updating 
the  database  and  impact  analyses  provided  by  these  two  documents  for  all 
feasible  alternatives.  The  U.S.  Fish  and  Wildlife  Service  (FWS)  provided 
a  Planning  Aid  Letter  (dated  10  April  1986  and  located  in  the  correspon¬ 
dence  appendix)  which  discussed  background  resources  and  preliminary 
impact  assessment.  That  information  has  been  incorporated  into  this 
report.  Studies  would  have  been  necessary  for  each  feasible  alternative 
to  assess  the  aquatic  and  terrestrial  habitats  impacted  and  to  determine 
mitigation  requirements. 
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ENVIRONMENTAL  CONCERNS  COMMON  TO  ALL  ALTERNATIVES 


WATER  QUALITY 


Baseline  water  quality  data  only  are  available  from  the  early  1970 's. 
Therefore,  water  quality  data  should  be  updated  for  any  stream  that  would 
be  considered  for  impoundment. 

A  strong  possibility  exists  for  the  formation  of  thermal  stratification  in 
all  reservoir  alternatives.  The  drainage  area  would  contribute  high 
levels  of  nutrients  to  impoundments,  which  may  become  overly  eutrophic, 
producing  excessive  amounts  of  algae  and  other  aquatic  organisms. 


THREATENED  AND  ENDANGERED  SPECIES 


According  to  the  U.S.  FWS,  only  one  species  protected  by  the  Endangered 
Species  Act  of  1973,  as  amended,  may  occur  in  the  study  area.  The  Indiana 
bat  (Myotls  sodalis)  has  been  documented  in  Jasper  County  in  the  extreme 
southeastern  part  of  the  study  area.  The  bats  utilize  small  stream  corri¬ 
dors  with  well  developed  riparian  zones  consisting  of  mature  trees.  They 
roost  and  rear  young  under  the  loose  bark  or  in  cavities  of  dead  or  dying 
trees.  They  feed  over  streams  by  flying  beneath  the  overhanging  forest 
canopy,  occasionally  dropping  to  the  water  surface  to  drink.  Studies 
would  have  been  necessary  to  investi-gate  if  suitable  habitat  exists  in 
the  project  area. 

Prairie  bush  clover  (Lespedeza  leptostachya) ,  a  species  proposed  to  be 
listed  as  threatened,  has  been  documented  in  Story  County.  The  prairie 
bush  clover  inhabits  dry,  mesic  native  prairies  that  are  well-drained, 
often  gravelly,  and  located  on  hills  of  glacially  deposited  material  and 
river  terraces.  Studies  would  have  been  necessary  to  investigate  if 
suitable  habitat  exists  for  this  species  in  the  project  area. 

The  bald  eagle  (Haliaeetus  leucocephalus )  is  found  occasionally  in  the 
tailwaters  of  Saylorville  Reservoir,  Polk  County,  during  the  winter.  The 
reservoir  alternatives  could  affect  the  bald  eagle  positively  by  providing 
additional  open  water  feeding  habitat  in  the  area. 

The  Iowa  Conservation  Commission  provided  a  list  of  State  endangered  spe¬ 
cies  which  may  be  affected  by  various  project  alternatives.  No  detailed 
surveys  have  been  conducted  in  the  study  area.  Such  studies  would  have 
been  necessary  for  each  feasible  alternative. 

.  Ames  Lake  Dam  Site 

Special  Interest 


Blacksoil  prairie 
Prairie  bush  clover  (proposed 
for  Federal  listing) 
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Endangered 


.  Onion  Creek  Dam  Site 


Dissected  grape  fern  Special  Interest 

Coral  root  orchid  Special  Interest 

Foxtail  sedge  Special  Interest 

•  Dry  Dam  Site  SE  of  Story  City 

Blandlng's  turtle  Special  Interest 

Prairie  white-f ringed  orchid  Endangered 

Bobcat  Endangered 

CULTURAL  RESOURCES 


District  staff  prepared  a  report  entitled  Cultural  Resources:  Upper 
Skunk  River  Basin,  Ames  Lake,  Iowa  (February  1986)  which  summarizes  the 
status  of  cultural  resource  information  and  related  compliance  require¬ 
ments.  Preliminary  Information  on  the  Skunk  River  Basin  was  collected  by 
staff  from  Iowa  State  University  based  upon  archival  research  and  a 
limited  sample  surface  survey  completed  In  1972.  The  results  of  this 
study  were  described  in  the  report  entitled  Stalking  the  Skunk  (Cradwohl 
and  Osborn  1972).  Fourty-three  (43)  prehistoric  and  22  historic  com¬ 
ponents  were  located  either  In  the  field  or  In  documents. 

These  archeological  sites  span  6,000  years  of  prehistory  and  about  150 
years  of  the  historical  period.  Remains  range  from  prehistoric  villages 
and  burial  mounds  to  historic  period  farmsteads,  cemeteries,  and  mill 
sites. 

Based  upon  nearly  20  years  of  archeological  research  at  nearby  Saylorville 
Lake  on  the  Des  Moines  River,  Corps  staff  were  able  to  construct  a  prelim¬ 
inary  synthesis  cultural  resources  overview  with  geomorphological  models. 
The  506  archeological  sites  at  Saylorville  Lake  serve  as  a  fairly  accurate 
guide  for  determining  the  potentials  of  significant  cultural  resources  in 
the  Skunk  River  Basin.  Should  any  feasible  project  plans  be  formalized, 
archeological,  historical,  and  geomorphological  investigations  will  have 
to  be  conducted  in  accordance  with  the  recommendation  of  the  Iowa  State 
Historic  Preservation  Officer,  in  a  letter  dated  2  April  1986  (located  in 
the  correspondence  appendix).  This  recommendation  was  made  after  review 
of  the  Corps  report.  The  cost  efficiency  and  timeliness  of  Skunk  River 
Basin  studies  would  be  greatly  facilitated  by  using  the  massive  comparative 
database  from  Saylorville  Lake. 
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MAJOR  ENVIRONMENTAL  CONCERNS  FOR  EACH  ALTERNATIVE 


AUTHORIZE)  PLAN  (AMES  LAKE) 


Numerous  significant  environmental  impacts  would  occur  if  this  alternative 
were  implemented.  Permanent  loss  of  80  percent  of  the  natural  portion  of 
the  Skunk  River  north  of  Ames  would  occur,  eliminating  the  excellent  pool 
and  riffle  fish  habitat  and  sport  fishery  (small  mouth  bass)  occurring  in 
this  reach.  The  lake-type  fishery  expected  to  develop  in  the  proposed 
reservoir  would  consist  mainly  of  rough  fish  (carp,  caipsucker)  and  some 
game  fish  if  intensively  managed. 

Terrestrial  resources  and  associated  wildlife  habitat  also  would  be 
severely  impacted.  The  conservation  pool  would  inundate  about  400  acres 
of  forested  land  and  full  flood  pool  would  inundate  an  additional  1,200 
acres.  This  forested  land  is  currently  preserved  as  a  greenbelt  by  the 
Story  County  Conservation  Board.  The  greenbelt  was  developed  to  preserve 
the  unique  nature  of  this  portion  of  the  Upper  Skunk  River,  while  providing 
recreational  opportunities  for  the  public.  With  the  reservoir,  terrestrial 
resources  would  be  reduced  to  mudflats  at  lower  elevations,  and  to  early 
successlonal  herbs  and  water-tolerant  woody  species  at  higher  elevations, 
depending  on  frequency  and  duration  of  flooding.  The  habitat  value  for 
wildlife  would  be  significantly  less  than  the  value  of  the  existing 
forested  habitat. 


AUTHORIZED  PLAN  (AMES  LAKE)  DOWNSIZED 


The  environmental  impacts  for  this  alternative  are  similar  to  those 
described  for  the  authorized  plan.  Because  of  decreased  size  of  the 
reservoir,  a  more  abundant  population  of  rough  fish  may  develop.  In 
addition,  a  substantial  portion  of  the  greenbelt  would  still  be  Inundated. 


DOWNSTREAM  AGRICULTURAL  LEVEES  (POLK  COUNTY) 


This  portion  of  the  Skunk  River  consists  of  a  channelized  stream  with  a 
shifting  sand  substrate  and  spoil  bank  levees.  Levee  construction  could 
cause  temporary  Impacts  to  fishery  resources.  Some  improvement  in  the 
wildlife  resource  may  occur,  providing  no  trees  are  removed  from  the  pres¬ 
ent  river  bank.  Levee  tops  and  slopes  could  be  planted  with  species 
beneficial  to  wildlife. 
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SQUAW  CREEK  DETENTION  RESERVOIR 


This  alternative  addressed  a  dry-bed  reservoir  tor  only  I  lood  control 
storage.  There  would  be  no  water-based  recreation  and  no  lake  fishery. 
Although  a  dry-bed  reservoir  avoids  permanent  Inundation  of  terrestrial 
habitat,  Intermittent  Inundation  by  floodwaters  would  still  cause  ecologi¬ 
cal  damage  within  the  flood  pool.  Most  of  the  existing  plant  and  animal 
communities  would  be  eliminated  over  time. 


AMES,  IOWA,  LOCAL  FLOOD  PROTECTION 


Use  of  the  tentative  alignment  would  pose  little  impact  to  fishery  and 
wildlife  resources  provided  that  clearing  of  the  trees  along  Squaw  Creek 
Is  minimized.  Seeding  of  levee  top  and  slopes  with  species  beneficial  to 
wildlife  could  Increase  habitat  values. 


ONION  CREEK  WATER  SUPPLY  RESERVOIR 


Although  no  fishery  data  are  available  for  Onion  Creek,  a  lake  fishery 
could  develop  with  good  game  fish  populations  If  properly  managed. 
However,  the  conservation  pool  of  950  feet  NGVD  would  flood  about  100 
acres  of  mixed  timber,  which  provides  good  quality  habitat  for  a  variety 
of  small  animals  and  birds. 


BEAR  CREEK  WATER  SUPPLY  RESERVOIR 


Although  there  are  no  fisheries  data  for  Bear  Creek,  It  should  have  a 
fauna  similar  to  but  smaller  than  that  associated  with  the  Skunk  River. 
Good  game  fish  populations  could  be  developed  in  the  proposed  reservoir 
with  proper  management.  Impacts  to  wildlife  would  be  moderate  due  to  the 
open  nature  of  timber  resources  and  because  most  of  the  area  is  currently 
pastured. 


COORDINATION  AND  PUBLIC  INVOLVEMENT 


From  the  beginning  of  the  reevaluation  study  in  October  1984,  the  general 
public,  as  well  as  State  agencies  and  Che  local  government ,  were  kept 
informed  on  the  study. 

A  meeting  was  held  in  October  1984  in  Ames,  Iowa,  with  State,  local,  county, 
and  city  representatives  to  review  the  purpose,  schedule,  scope,  and  objec¬ 
tives  of  the  study.  Statements  and/or  comments  were  solicited  from  those 
in  attendance  on  their  perceptions  of  the  study. 
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This  meeting  was  followed  by  a  public  workshop  in  Ames  on  12  December 
1984,  Approximately  400  people  attended  the  workshop  to  exchange  study 
information.  Those  who  desired  gave  written  comments  and,  if  interested, 
could  sign  up  for  individual  meetings  with  Rock  Island  District  represen¬ 
tatives.  Approximately  80  percent  of  the  people  who  attended  were  not  in 
favor  of  the  study  and  strongly  opposed  any  major  project  on  the  Skunk 
River  in  the  Upper  Skunk  River  Basin  above  Ames.  Preservation  of  the 
Skunk  River  Greenbelt  was  Important  to  these  people,  and  they  favored  soil 
conservation  projects  to  control  flooding  from  the  smaller  Skunk  Mver 
tributaries.  Alternatives  to  the  authorized  Ames  Lake  project  were 
discussed.  Including  soil  conservation  practices. 

In  February  and  March  1985,  public  informational  meetings  were  held  in  the 
downstream  coramunit ies  of  Oskaloosa,  Pella,  Colfax,  and  Sigourney,  Iowa. 

The  Corps  provided  information  regarding  the  study  and  solicited  public 
input.  About  40  to  50  people  attended  these  meetings  who  were  in  favor  of 
flood  control  hut  not  necessarily  a  large  reservoir  like  the  authorized 
Ames  Lake  project.  Again,  alternatives  to  the  Ames  project  were 
discussed. 

Meetings  were  held  with  the  Iowa  Department  of  Water,  Air  and  Waste 
Management  (DWAWM),  the  U.S.  Department  of  Conservation  -  Soil  Conservation 
Service  (USDA-SCS),  the  Iowa  Department  of  Soil  Conservation,  and  the  Skunk 
River  Conservancy  District  (CD).  DWAWM  was  the  coordinating  contact  tor 
the  State  of  Iowa  regarding  the  9tudy.  The  Iowa  Legislature  established 
the  CD  in  1921  to  preserve  and  proCecc  Che  public  interest  in  the  quantity 
and  quality  of  the  water  resources  of  the  District  for  future  generations 
through  coordination  of  river  basin  and  watershed  management  programs. 

The  CD,  which  is  a  State  governmental  subdivision,  works  tn  cooperation 
with  other  agencies  toward  this  goal.  The  purpose  of  these  meetings  was 
to  coordinate  the  reevaluation  study  with  the  ongoing  Skunk  River  Basin 
Study  being  done  by  tbe  USDA-SCS  and  the  Section  22  work  supporting  the 
basin  study. 

in  January  and  February  1985,  Corps  representatives  made  presentations  on 
the  reevaluation  study  to  the  .American  Society  of  Civil  Engineers,  Water 
Resources  Design  Conference,  and  the  Iowa  Chapter  .if  the  American  Fisheries 
Soc let  y. 

In  March  1983,  the  Corps  held  a  public  inf  urraat  tonal  meeting  in  Story 
City,  Iowa.  Some  60  people  attended  this  meeting,  representing  themselves 
as  well  as  various  Interest  groups.  Groups  represented  include. 1  the  Storv 
City  City  Council;  Story  County;  Hamilton  County;  Story  Count  v  Farm  Bureau; 
Sierra  Club;  Big  Blue  Stem  Audubon  Society;  Story  County  Conservation  Board; 
Jewell,  Iowa;  Randall,  Iowa;  Roland,  Iowa;  and  the  Roland-Story  Board  of 
Education.  All  of  these  groups  voiced  opposition  to  a  major  project  on 
the  Skunk  River  or  its  tributaries  and  were  basically  opposed  to  any 
reservoir  development  above  Ames.  Again,  alternatives  to  the  Ames  Lake 
project  were  discussed  at  the  meeting. 
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On  26  March  1985,  Rock  Island  District  personnel  gave  a  briefing  on  tlu* 
study  status  to  the  Iowa  Inter-Agency  Resource  Council  (IARC)  at  the 
Invitation  of  OWAWM.  State  agencies  represented,  In  addition  to  DWAWM, 
Included  the  Iowa  Department  of  SolL  Conservation,  Iowa  Geological 
Society,  Iowa  Conservation  Commission,  Office  of  Planning  and  Programming, 
Iowa  Energy  Policy  Council,  Iowa  Department  of  Transportat Ion ,  and  the 
Iowa  Department  of  Agriculture.  Alternatives  to  the  authorized  Ames  Lake 
project  were  reviewed,  which  Included  smaller  impoundments,  levees, 
nonst ructural  methods,  soli  conservation  practices,  and  channel  modifica¬ 
tions.  Proposed  cost -sharing  requirements  were  reviewed.  The  council 
made  no  recommendations,  but  were  Interested  In  knowing  the  study  results. 

In  March  1985,  Corps  representatives  met  In  Ames  with  local  interest 
groups.  Those  attending  the  meeting  were  from  the  Story  County  Conserva¬ 
tion  Board,  the  Citizens  Advisory  Council  to  the  Story  County  Conservation 
Board,  the  Big  Blue  Stem  Audubon  Society,  and  the  Sierra  Club.  Project 
alternatives  were  discussed.  It  was  reported  that  the  authorized  project 
did  not  appear  feasible  today,  but  that  a  smaller,  down-scaled  reservoir 
project  may  Le  economically  feasible.  The  history  of  Che  Skunk  River 
Greenbelt  development  was  discussed. 

In  May  1985,  a  followup  meeting  was  held  with  the  city  of  Ames  and  Iowa 
State  University  to  review  water  supply  needs  and  possible  sources. 
Single-purpose  water  supply  reservoirs  were  discussed  in  lieu  of  deep  well 
sources. 

Coordination  meetings  were  held  with  the  USDA-SCS  In  May  1985  and  December 
1985  to  discuss  the  scope  of  work  and  final  repori  preparation  for  SCS 
study  Input  to  the  devaluation  study. 

Public  Information  Fact  Sheets  providing  a  4-page  status  of  the  study  were 
circulated  In  October  1985  and  again  In  JuLy  198b.  The  duly  1980)  study 
update  summarized  the  study  results  to  date,  Indicating  that  a  down-scaled 
Ames  Lake  project  appeared  to  be  Che  only  economically  feasible  alternative 
which  would  offer  some  reduction  In  basin  flooding. 

The  Corps  held  a  meeting  on  11  August  198b  with  State  of  Iowa  and  city  of 
Ames  representatives.  The  only  economically  feasible  project  was  a  down- 
scaled  Ames  Lake  project  with  an  estimated  cost  of  $42  million.  The  total 
estimated  non-Federal  cost  share  amount  was  $18.25  million,  with  an  esti¬ 
mated  annual  non-Federal  operation  and  maintenance  cost  of  $1.75  million. 
Rock  Island  District  asked  for  the  State  of  Iowa's  and  city  of  Ames'  views 
regarding  project  sponsorship  and  Implement  at  Ion  of  such  a  project. 

Followup  letters  were  received  in  August  1986  and  September  198b  from  the 
Iowa  Department  of  Natural  Resources  ( IDNR )  and  the  city  of  Ames.  The  IDNK 
said  that  they  did  not  support  the  smaller  reservoir,  nor  did  they  have  any 
Interest  In  cost-sharing  the  project.  Furthermore,  the  city  of  Ames  said 
that  the  city  was  not  Interested  In  sponsoring  the  scaled-down  project. 
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A  meeting  was  held  on  2b  August 
local  Interests  to  review  study 
the  IDNR  showing  no  support  for 
meetings  with  (IDNR)  approval* 
the  IDNR  letter  because  they  wer 
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On  9  September  198b,  a  meeting  was  held  with  the  Skunk  River  house r vain  ✓ 
District  Board  to  review  the  study  and  lack  of  project  support. 


CONCLUSIONS 


This  study  was  conducted  in  accordance  with  the  Principles  and  Guidelines 
for  Water  and  Related  Land  Resources  Planning  for  the  purpose  of  reeval¬ 
uating  and  rt formulat ing  the  authorized  plan  to  meet  current  problems  and 
needs  for  flood  control,  low-flow  augmentation,  recreation,  and  water  suppl 
Alternatives  to  the  authorized  plan  also  were  evaluated.  These  alternative 
Included  smaller  reservoirs,  levees,  nonst ruct ural  methods,  soli  conser¬ 
vation  practices,  and  channel  modifications.  All  of  the  alternatives  were 
screened  first  based  upon  hydraulic  and  economic  < ons Iderat Ions .  Feasible 
alternatives  then  would  have  been  screened  further  based  upon  environmen¬ 
tal  and  social  cons iderat ions  and  on  the  preferences  of  local  Interests 
and  project  sponsor. 

AUTHORIZED  AMKS  LAKE  PROJECT 

Hie  previously  authorized  Ames  Lake  project  is  not  economical  1 v  feasible 
today.  It  has  a  BCK  of  0.71, 

SMALLER  RESERVOIRS 


Many  sites  were  analyzed,  but  all  except  four  were  eliminated  because  of 
Insufficient  storage  capacity.  A  detention  dam  was  Investigated  on  Squaw 
Creek,  with  a  BCK  of  0.65.  Sites  on  Onion  Creek  and  Bear  Creek  were 
studied  as  single-purpose  water  supply  sites  for  the  city  of  Ames.  The 
estimated  development  costs  for  these  sites,  which  is  totally  non-Federal 
for  water  supply,  were  $9.1  million  and  $3.2  million.  These  costs,  com¬ 
bined  with  the  unreliability  of  these  sites,  made  this  an  unattractive 
option  for  a  water  supply  source  for  the  city  of  Ames. 

A  scaled-down  reservoir  at  the  authorized  Ames  Lake  site  is  economically 
feasible,  with  a  BCR  of  1.2.  A  smaller  Ames  Lake  project  would  provide 
3.0  Inches  of  flood  storage  at  an  estimated  cost  of  $42  million.  It  would 
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provide  name  flood  relief,  lugment  low  Skunk  ki-.er  f  1  >w  i  ,  atnl  ;*r-»vi.!i  i 
water  supply  source  for  Ws,  although  It  als.»  would  m«* nr  .  <s*  r  •.» 
existing  Skunk  River  Creenbelt  and  those  r*»»  rc  il  i  m  yuolus  f  ■,  at  j  *  r  **  ^  *.* :  :t 
exist.  However,  mitigation  efforts  would  provide  -woe  re.  i -*i  t  »n  ■  >  j>  r  - 
tunltles  with  a  dam  and  reservoir.  The  c,»ns**t  v.tt  1  >u  pool  wou:  :  h«-  it  ••  . • 
vat  ion  9h6  feet  NCVD,  covering  1,8V_>  surface  acr.**  f -»r  the  >.  iiel-  to- 
reservolr.  This  compares  to  a  conservation  pool  elev.it  l  >t:  r  *■ 
and  2,  I'll'  surface  acres  tor  the  authorized  .\jai*s  E.n-.e  ;*r  ■  «-.  t  .  rh»-  toil 
flood  pool  would  he  It  elevation  9b  feet  \<.v.  ,  .  over  I  •.»»; 

acres,  compared  with  elevation  9?t>  feet  VlVh  overing  •«  a.  re-  o  ’  •*• 
authorized  project.  Th e  Project  Document  P!.n  prodding  >.'•  r 

flood  storage  had  a  ■  ost  of  $49  million  and  Bek  .t  l.l. 

LEVEES 


Ames,  Iowa,  receives  the  Host  urban  flood  damage  in  the  ha*  in.  '  a.  ’1  • 
protection  projects  tor  Si M )  and  loo-year  levels  •  t  protect  ton  t  r  Amen 
would  cost  an  estimated  $1.8  million  md  SI.  /  million,  res  p.-ct  t  ve  i  .• ,  wl: 
BCR’s  lower  tnan  i. 

About  8s)  percent  of  the  estimated  1 1 M  i ,  •  ioi  »  acres  subject  f  t.  skuin-  Rivet 
Basin  flooding  is  used  for  agricultural  land.  corps  •!  Eng  1  nee  r  *  -.todies 
in  19S0  showed  that  agricultural  levees  were  nut  eronomi  >  ti  then.  \*  |tar* 
of  this  reeval  uaf  1  >n ,  agricultural  levees  were  studied  t  *r  r  area  ;  P  .• 

Count  v  as  having  l,  him  acres  in  the  lOU-vear  !  I  <><».lp  i  a  i  •; .  Km  i  mat  .  o  . .  .  t  - 

for  2S-  and  l-Ki-year  levels  ot  protection  were  $ .  .  M  m  1  !  !  i  <i  »  >  * 

million,  respectively,  with  BCR's  »f  r,.j  .  t. 


SONSTKIICTCRAI.  AI.TKRNAT  1  VKS 


The  c  It  v  -<t  Arne*  l  *  {  art  i  «  l  pat  t  ng  i  •  f  he  \ut  t  > •  i  1  ■  ,  r  m  •-  :  c  r  i 

which  regulates  development  In  the  floodpl  ii  i  t  i  v.  \  i  '«  ..!  ;r»i 

Since  most  of  the  basin  land  subject  to  flooding  i*  .  r  •,  .  .  »-,c, 

version  or  evacuation  are  not  practical.  The  oni*  »>>  which  w 

reduce  flood  damages  would  he  to  past  ore  land  >r  • .  greens;,  i  ••  :  lrnhet  i  n  : . 
This,  of  course,  would  serve  the  best  Interest*  > f  wf>  pr«  *•  :t  !. 

farm  the  land. 


SOIL  CONSERVATION  PRACTICES 


The  Upper  Skunk  River  Basin  Is  not  conduc  ive  to  watershed  prijects  which 
would  help  to  lesson  the  flooding  problem  to  any  appreciable  degree.  This 
and  other  relative  Information  pertaining  to  the  Upper  Skunk  Rivet  Ha*  in 
was  provided  in  a  December  198S  report  prepared  by  the  USUA-SO  under  con¬ 
tract  with  the  Rock.  IsLand  District,  Corps  of  Engineers,  as  supplemental 
information  to  this  reevaluation  study. 
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CHANNEL  MODIFICATIONS 


Channel  modifications  such  as  widening  and  st raightenlng  would  not  provide 
an  economical  solution  to  the  basin  flooding. 


SUMMARY 


There  Is  a  significant  flooding  problem  In  the  Skunk  River  Basin  which  will 
have  a  large  adverse  impact  on  the  local.  State,  and  Federal  economy  with 
the  probability  of  catastrophic  damages  during  large,  Infrequent  floods, 

fhe  previously  authorized  Ames  Lake  project  is  not  feasible  today.  The 
only  economically  feasible  project  today  is  a  scaled-down  Ames  l^ake  proj¬ 
ect  at  the  original  authorized  project  site.  Tills  project  would  have  a 
first  cost  of  approximately  $42  million  with  a  BCR  of  1.2  and  provide  3,0 
Inches  of  flood  storage.  The  estimated  non-Federal  cost  under  the  current 
cost -sharing  guidelines  would  be  about  $18  million. 

Neither  the  State  of  Iowa  nor  the  city  of  Ames  support  this  project  or 
have  an  Interest  In  sponsoring  It,  Letters  from  the  IDNK  and  the  city  of 
Ames  are  Included  In  the  pertinent  correspondence  appendix.  Furthermore, 
there  remains  strong  Individual  opposition  to  the  project,  as  Indicated  by 
the  resolutions  for  project  deauthorization  included  in  the  pertinent 
correspondence  appendix. 

RECOMMENDATION 


I  recommend  n<>  ’urtlier  Federal  Investigation  of  i  scaled-down  Ames  Lake 
project  due  tii  the  lack  <>t  *  potential  sponsor. 


Dud  1  ey '"H*'  Han  son,  P.E. 
Chief,  Planning  Division 
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GENERAL  REEVALUAT LON  REPORT 

UPPER  SKUNK  RIVER  BASiN,  IOWA 
(AMES  LAKE) 

APPENDIX  A 

HYDROLOGY  AND  HYDRAULICS 


SECTION  1  -  INTRODUCTION 


GENERAL 


This  appendix  includes  the  hydrologic  and  hydraulic  analysis  of  the  Upper 
Skunk  River  Reevaluation  Study’s  alternatives  for  flood  control,  low— flow 
augmentation,  and  water  supply  within  the  Upper  Skunk  River  Basin.  In¬ 
cluded  in  the  analysis  is  a  reevaluation  and  a  downsizing  of  the  authorized 
Ames  Lake  project.  Additional  alternatives,  including  smaller  tributary 
reservoirs  and  levees,  were  studied  for  providing  flood  protection  and 
water  supply  along  various  reaches  of  the  river  from  the  stream  gage  near 
Oskaloosa,  River  Mile  147.3,  to  the  upper  reaches  of  the  basin.  The 
hydrologic  and  hydraulic  analysis  was  conducted  on  a  reconnaissance  level 
using  existing  data  to  determine  the  beneficial  impacts  of  each  alter¬ 
native.  Hydraulic  design  was  limited  primarily  to  the  conceptual  sizing 
of  structures  such  that  construction  costs  could  be  projected.  The  Skunk 
River  Basin  is  shown  on  plate  A^l. 

SECTION  2  -  SKUNK  RIVER  BASIN’  CHARACTERISTICS 


GENERAL 


The  Skunk  River  Basin  is  located  in  Iowa,  extending  from  the  north-cent ra 1 
region  of  the  state  to  the  Mississippi  River  in  the  southeast.  A  total 
watershed  area  of  4,652  square  miles  includes  4,355  square  miles  drained 
by  the  Skunk  River  and  297  square  miles  of  direct  Mississippi  River 
drainage  near  Fort  Madison  and  Keokuk.  Nearly  all  of  the  basin  land  is 
utilized  as  farmland,  with  77  percent  in  cropland.  The  basin  covers  7.7 
percent  of  Iowa  and  lies  in  parts  of  20  counties.  The  basin  has  a  long, 
narrow  configuration  with  a  length  of  180  miles  and  a  maximum  width  of 
40  miles.  Its  average  width  is  24  miles. 

The  Skunk  River  (now  officially  designated  by  the  U.S.  Geological  Survey 
(USGS)  as  the  South  Skunk  River  above  the  confluence  with  the  North  Skunk 
River)  begins  in  Hamilton  County  about  264  river  miles  upstream  from  its 
mouth.  The  total  fall  from  source  to  mouth,  9  miles  below  Burlington, 
Iowa,  is  about  680  feet. 
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BASIN  CHARACTER I ST  ICS 


Physiographic  conformation  of  the  Skunk  River  Basin  was  determined  by 
glacial  activity  and  subsequent  periods  of  erosion.  The  basin  is  divided 
into  an  upper  area  of  youthful  topography  covered  by  Wisconsin  drift  and 
a  lower  area  of  more  mature  topography  in  which  the  river  and  tributaries 
have  extensively  eroded  into  older  drifts  and  bedrock  beneath.  In  the 
Wisconsin  drift,  the  upper  one-fourth  of  the  basin,  the  topography  is 
gently  rolling  and  natural  drainage  is  poor,  although  runoff  has  been 
accelerated  by  artificial  drainage.  From  the  source  to  5  miles  above 
Ames,  the  river  valley  is  narrow  and  shallow.  At  this  point,  the  bluffs 
rise  to  a  height  of  75  to  100  feet  above  the  riverbed  and  continue  until 
immediately  above  Ames  where  the  river  enters  a  preglacial  valley. 

Immediately  below  Ames,  the  Skunk  River  is  joined  by  Squaw  Creek  and  the 
valley  widens  considerably.  The  lower  three-fourths  of  the  basin  con¬ 
sists  of  loess-covered  ridges  and  level  uplands  with  floodplains  that 
are  mature  and  well  developed.  Typically,  abrupt  topographic  relief 
occurs  between  uplands  and  stream  valleys  in  the  lower  region. 


CHANNEL  CHARACTERISTICS 


From  Ames  to  the  eastern  Mahaska  County  line,  the  Skunk  River  floodplain 
is  relatively  wide,  reaching  a  maximum  width  of  about  2  miles  in  Polk 
County.  The  formerly  meandering  river  in  this  reach  now  flows  in  a 
straightened  channel.  This  straightening  was  accomplished  in  the  early 
I900’s  by  several  drainage  districts  organized  under  State  law.  In 
Keokuk,  Washington,  Jefferson,  Henry,  Des  Moines,  and  Lee  Counties,  the 
river  meanders  naturally  through  narrower  floodplains.  Above  Ames,  the 
channel  is  predominantly  unaltered  and  in  its  natural  state. 

Average  channel  slopes  of  the  Skunk  River  are  5  feet  per  mile  for  the  upper 
one-fourth  of  the  river,  1.5  to  3  feet  per  mile  for  the  next  one-fourth, 
and  1.2  feet  per  mile  for  the  lower  one-half.  The  channel  varies  in 
cross-sectional  area  form  1,000  square  feet  at  Ames  to  5,000  square  Eeet 
near  its  mouth.  Bankfull  flow  varies  from  about  3,000  cubic  feet  per 
second  (ft^/s)  at  Ames  to  17,000  ft^/s  near  Augusta,  Iowa. 


CLIMATOLOGY 


Weather  in  the  Skunk  River  Basin  is  characterized  by  hot,  humid  summers 
and  cold  winters,  typically  described  as  mid-continental.  The  weather  is 
dominated  by  warm,  moist  air  moving  from  the  Gulf  of  Mexico  and  cold,  dry 
air  moving  from  the  Arctic  polar  regions.  Rainfall  is  adequate  for  crop 
growth  if  properly  distributed.  Droughts  have  occurred  when  rainfall  has 
been  inadequate. 
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The  U.S.  Weather  Bureau  maintains  numerous  weather  stations  in  tne  basin. 
Normal  annual  precipitation  varies  from  35  incites  in  the  lower  basin  to  30 
inches  in  the  upper  basin.  Average  annual  snowfall  ranges  from  24  to  34 
inches,  respectively.  Average  annual  runoff  for  the  Upper  Skunk  River 
Basin  is  5.5  inches.  Average  annual  pan  evaporation  for  central  Iowa  Is 
about  50  inches,  with  lake  evaporation  running  about  70  percent  of  pan 
evaporation  values. 


STREAM  GAGING  STATIONS 


There  are  three  active  stream  gaging  stations  on  the  Skunk  River:  above 
Ames  (mile  228.  1),  near  Oskaicosa  (mile  147.3),  and  at  Augusta  (mile 
12.5).  Drainage  areas  at  the  gages  are  315,  1,635,  and  4,303  square  miles, 
respectively.  An  inactive  gage  exists  below  the  Squaw  Creek  confluence 
below  Ames  (mile  222.6)  with  a  drainage  area  of  556  square  miles.  Also 
in  the  Upper  Skunk  River  basin  is  a  gage  in  Ames  on  Squaw  Creek  with  a 
drainage  area  of  204  square  miles. 


FLOODING  CHARACTERISTICS  AND  HISTORY 


The  Skunk  River  frequently  overflows  its  banks,  resulting  in  extensive 
agricultural  flooding.  Most  of  the  flooding  generally  occurs  in  June  with 
localized  flooding  occurring  throughout  the  growing  season  as  the  result 
of  local  heavy  rainfall.  Floods  of  lesser  magnitude  sometimes  occur 
during  the  spring  snow  and  ice  thaw  in  conjunction  with  moderate  rainfall. 
Flood  records  at  the  stream  gage  above  Ames  are  available  for  the  period 
from  October  1920  to  September  1927  and  October  1932  to  September  1984. 

Discharges  for  major  floods  above  Aries  are  listed  on  table  A-l  ,  along  with 
the  corresponding  flow  at  the  downstream  Ames  and  Oskaloosa  gages.  It 
shouli  be  noted  that,  for  some  floods,  the  peak  discharge  at  upstream 
gages  is  greater  than  the  peak  discharges  at  downstream  gages.  This  is 
a  result  of  attenuation  due  to  valley  storage. 
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TABLE  A-l 


Floods  of  Record 


Discharge,  ft  Vs 

Date 

Above  Ames 

Below  Ames 

Oskaloosa 

June  1954 

8,630 

7,980 

5,420 

May  1944 

8,060 

10,000 

37,000 

June  1947 

6,  550 

— 

20,000 

March  1960 

6,210 

9,260 

14,800 

June  1974 

5,  780 

7,800 

9,280 

March  1951 

5,320 

— 

6,700 

April  1965 

5,260 

7,  340 

11,200 

June  1975 

5,230 

14,700 

9,740 

July  1983 

5,150 

— 

10,900 

June  1984 

5,020 

— 

12,200 

March  1979 

4,980 

9,430 

11,100 

FLOW  CHARACTERISTICS 


Skunk  River  streamflow  varies  significantly  throughout  the  year  and  at 
times  drastically  from  year  to  year.  The  bulk  of  the  streamflow  occurs 
during  high  river  stages,  which  roughly  parallel  the  distribution  and 
seasonal  variability  of  precipitation.  The  average  flow  and  7 Q 1 0  flow  of 
the  Skunk  River  at  the  gaging  stations  are  listed  in  table  A-2.  The 
average  flow  is  the  arithmetic  mean  of  all  surface  flow  during  the  period 
of  record  for  the  site.  The  7Q10  flow  Is  the  minimum  average  streamflow 
expected  to  occur  during  7  consecutive  days  with  a  recurrence  Interval  of 
10  years  as  predicted  by  the  period  of  record.  This  rlow  level  has  been 
established  for  water  quality  control  purposes.  Flow-duration  values  for 
the  Skunk  River  above  Ames  are  shown  on  table  A-3. 


TABLE  A-2 


Skunk  River  Flow  Values 


Locat Ion 

Drainage  Area 
(mi  2) 

Average  Flow 

(ft  Vs) 

7 Q i 0  FI ow 
(ft  3/s) 

Above  Ames 

315 

150 

0.  1 

Below  Squaw  Creek 

556 

295 

0 

Oskaloosa 

1,635 

890 

10 

Augusta 

4,303 

2,  350 

30 
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TABLE  A-3 


Flow  Duration  on  Skunk  River  Above  Ames 


Flow  (ft^/s) 

Percent  of  Time 
Equalled  or  Exceeded 

0 

100. 0 

1 

95.3 

2 

91.5 

3 

87.3 

4 

84.7 

5 

82.6 

10 

75.  1 

20 

65.4 

50 

48.  5 

100 

32.8 

200 

19.0 

300 

12.6 

400 

8.9 

500 

6.7 

1 , 000 

2.  5 

2,000 

0.7 

SECTION  3  -  METHODOLOGY 


HYDROLOGY 


Three  methods  were  used  in  computing  hydrography  and  flow  f reque-cles 
within  tiie  Skunk  River  Basin.  One  method,  the  I'.S.  Water  Resources 
CounclL  Bulletin  -'M  7B  Guidelines  for  Determining  Flood  Flow  Frequency 
methodoLogy  was  used  for  determining  flow-frequency  relationships  on 
those  stream  reaches  that  were  gaged.  The  Rock  Island  District's  Draft 
Report  Skunk  River  Basin  FLow-Frequency  Study  documents  the  Bulletin  >‘U7B 
Modified  Log-Fearson  Type  III  flow-frequency  analysis  on  the  Skunk  River. 

Of  note  is  the  introduction  of  a  skew  factor  into  the  statistical  analy¬ 
ses.  In  the  1960's,  a  zero  skew  was  used  in  the  flow-frequency  studies. 
Present  methodology  dictates  gaged  station  adopted  skews  of  -0.4  above 
Ames  and  -0.5  below  Ames  on  the  Skunk  River.  Adopting  negative  skews 
decreases  flow-frequency  values  compared  to  using  a  zero  skew.  T  ale  A-4 
lists  a  comparison  of  flow-frequency  values  for  the  two  Skunk  Rivi  * 
gages  at  Ames.  Plates  A-2  and  A-3  show  the  present  flow-frequency  curves 
for  the  Skunk  River  gages  near  Ames, 


TABLE  A-4 


Skunk  River  Flow  Frequency  at  Ames 


Frequency  Flow  (ft -Vs) 


Above 

Ames 

Below 

Ames 

1968 

1985 

1968 

1985 

2-Year 

2,700 

3,070 

4,900 

6,110 

10-Year 

6,  100 

5,690 

10,950 

10,400 

50-Year 

10,500 

7,830 

18,000 

13,600 

100-Year 

12,500 

8,680 

22,100 

14,700 

200-Year 

15, 100 

9,510 

26,400 

15,900 

A  comparison  of  the  1968  and  present  flow  frequencies  at  the  Oskaloosa 
gage  shows  a  significant  reduction  In  higher  flow  values  despite  the 
current  station  adopted  skew  of  +0.2.  This  is  due  to  the  1968  design 
study's  correlation  of  Skunk  River  flows  at  Oskaloosa  with  those  at  Augusta 
resulting  in  a  significant  over-estimate.  The  now-recogntzed  charac¬ 
teristic  of  flow  attenuation  at  the  Oskaloosa  gage  Is  documented  in  the 
Skunk  River  Basin  Flow-Frequency  Study.  Table  A- 5  lists  a  comparison  of 
flow-frequency  values  at  the  Oskaloosa  gage.  Plate  A-4  shows  the  present 
flow-frequency  curve. 


table  a-5 

Skunk  River  Flow  Frequency  Near  Oskaloosa 


Frequency  Flow  (ft  Vs) 


1968 

1985 

2 -Year 

8,050 

8,250 

10-Year 

20,000 

1 5 , 500 

50-Year 

35,500 

23,200 

li)0— Year 

44,000 

26,900 

200-Year 

54,000 

30,800 

At  Augusta,  a  comparison  of  the  1968  and  present  flow  frequencies  also 
shows  a  significant  reduction  In  the  higher  flow  values.  This  Is  due  to 
the  use  of  a  station  adopted  skew  of  -0.3  instead  of  the  zero  skew  analysis 
used  In  the  1960's.  The  current  flow-frequency  plot  and  data  are  shown  on 
plate  A-5. 

The  Log-Pearson  Type  III  flow-frequency  plots  for  the  Squaw  Creek  gage  In 
Ames  are  shown  on  plate  A-6.  An  adopted  station  skew  of  0.0  was  used  for 
the  Squaw  Creek  Basin.  A  comparison  of  past  analyses  on  Squaw  Creek  Is 
discussed  In  Section  8. 
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The  second  hydrologic  method  used  was  the  method  presented  In  the  Skunk 
River  Basin  Flow-Frequency  Study  for  ungaged  reaches  of  the  Skunk  River. 
This  method  was  used  to  determine  values  on  the  Skunk  River  in  Polk  County 
for  the  agricultural  flood  control  levee  alternative. 

The  third  hydrologic  method  used  was  for  interior  areas,  ungaged  tribu¬ 
tary  streams,  and  the  upper  reaches  of  the  Skunk  River  and  Squaw  Creek. 
Synthetic  unit  hydrographs  were  obtained  using  Clark's  technique.  Clark's 
is  based  on  the  drainage  area,  time  of  concentration,  and  a  basin  storage 
attenuation  constant.  Flood  hydrographs  were  computed  by  applying 
ralnfal 1 /runoff  derived  from  Technical  Paper  No.  40  to  the  unit 
hydrographs. 


HYDRAI'L  LCS 


Water  surface  stages  for  floods  of  selected  recurrence  intervals  were 
determined  at  index  stations  for  determining  reservoir  flood  control  bene¬ 
fits.  These  index  stations  were  the  four  gaging  stations  on  the  Skunk 
River  and  the  gage  on  Squaw  Creek  in  Ames.  The  current  USGS  discharge 
rating  curves  shown  on  plates  A-7,  A-8 ,  A-9 ,  A-10,  and  A-ll  were  used  in 
determining  the  stage-frequency  curves.  For  the  Squaw  Creek  local  flood 
protection  levee  analysis,  the  water  surface  profiles  from  the  Ames  Flood 
Insurance  Study  were  used  for  the  initial  evaluation.  On  the  Skunk  River 
through  Polk  County,  approximate  profiles  were  computed  by  the  U.S.  Army 
Corps  of  Engineers'  computer  program  HEC-2-Water  Surface  Profiles.  The 
HF.C-2  model  was  calibrated  to  experienced  flood  profiles. 


SECT [ON  4  -  AMES  LAKE  REEVALUATION 


UENF.RA1. 


The  Ames  Lake  project  would  be  a  multi-purpose  reservoir  located  in  central 
Iowa.  Tiie  project  site  is  on  the  Skunk  River  at  River  Mile  220.6  near  the 
northern  city  limits  of  Ames,  Iowa.  The  dam  site  Is  shown  on  plate  A— 12. 
Project  documents  specified  an  86-foot -high  dam  which  would  impound  runoff 
t  rom  an  upstream  drainage  area  of  314  square  inlles.  Pertinent  data  con¬ 
cerning  the  authorized  reservoir  project  are  summarized  on  table  A-6. 
Operating  plans  originally  included  a  monthly  varying  low-flow  release 
schedule  averaging  22  ft  Vs  and  a  two-level  high-flow  release  schedule  of 
3,000  ft  Vs  f rom  December  l  to  April  i  and  1,000  ttVs  from  April  1  to 
December  1. 
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TABLE  A-6 


Ames  Lake  Reservoir 


Elevation 

Area 

Storage 

(Feet  NGVD)  */ 

Acres 

Acre-Feet 

Inches 

Top  of  Dam 

992.0 

9,200 

246,000 

14.7 

Maximum  Pool 

987.5 

7,500 

195,000 

11.6 

Top  of  Flood  Pool 

976.0 

5,000 

124,000 

7.4 

Top  of  Conservation  Pool  950.0 

2,100 

34,500 

2.1 

Top  of  Sediment  Pool 

933.0 

800 

8,400 

0.5 

Flood  Control  Storage 

950-976 

— 

39,500 

5.2 

Conservation  Storage 

933-950 

— 

26, 100 

1.6 

a/  National  Geodetic 

Vertical  Datum  of 

1929 

SITE  ANALYSIS 


The  sequential  operation  of  historic  recor  I  for  the  Ames  Lake  project 
was  remodeled  and  updated  to  Water  Year  1983  using  the  U.S.  Army  Corps 
of  Engineers'  HEC-5  Simulation  of  Flood  Control  and  Conservation  Systems 
computer  program.  The  HEC-5  model  utilized  average  monthly  flows  on  the 
Skunk  River  and  average  monthly  evaporation  rates.  Input  parameters 
Included  the  revised  low-flow  release  schedule  reflecting  current  require¬ 
ments  of  a  constant  10  ft  Vs  and  a  seepage  factor  of  5  ft  Vs.  Plots  of 
the  operational  reservoir  pool  elevation  hydrographs  and  monthly  Inflows 
are  found  on  plates  A  —  1 3  and  A-14, 

The  period  of  historic  record  for  simulated  reservoir  operation  dates  from 
October  1920  to  September  1927  and  October  1932  to  September  1983,  The 
period  from  October  1927  to  September  1932  represents  synthetic  data. 
Reservoir  elevations  during  periods  of  flood  control  storage,  elevation 
950-976,  on  the  plates  are  approximations  based  on  average  monthly  inflows 
and  outflows.  Thus,  the  Rock  Island  District's  computer  program  Ames 
Reservoir  Flood  Control  Simulator  was  used  during  periods  of  flooding  to 
determine  maximum  reservoir  pools  and  outflows  based  on  daily  Inflows. 

Five  floods  have  occurred  in  the  58  years  of  record  which  would  have 
resulted  In  the  reservoir  pool  exceeding  elevation  970.  Table  A-7  sum¬ 
marizes  these  events.  As  listed,  none  of  the  flood  events  reached  the 
full  flood  pool  elevation  of  976  feet  NGVD. 
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TABLE  A-7 


Peak.  Ames  Lake  Reservoir  Elevations 


Date 

June  1944 
June  -  July  1947 
July  -  August  1969 
June  -  July  1974 
July  1983 


Reservoir  El e vat  ion 
(  Feet  NtiVlj) 


974.  5 
973.8 
97  3.4 
97  3.0 
972.6 


The  reservoir  holdouts  determined  by  the  Ames  Reservoir  flood  control 
simulation  were  used  to  modify  natural  flows  recorded  at  the  Skunk  River 
gage  Located  immediately  below  the  Squaw  Crev»k  confluence  c  >uth  of  Ames. 
The  natural  flow-frequency  values  at  this  gage  are  presented  in  section  3, 
The  modified  f Low-frequency  was  computed  using  the  same  methodology  with 
the  modified  peak  flows  in  an  all-year  annual  event  analysts*  Hie  natural 
and  modified  flow-frequency  curves  then  were  applied  t <5  the  rating  curve 
for  this  index  station  to  obtain  the  resultant  stage-frequency  curves. 
These  stage-frequency  curves  were  used  to  determine  the  t  lood  control 
benefits  of  the  reservoLr  and  are  shown  on  plate  A- 16. 


Similarly,  a  modified  t low-f requency  analysis  at  the  downstream  gaging 
stations  near  Oskaloosa  and  Augusta  was  per  termed.  For  modified  condi¬ 
tions,  Ames  Reservoir  holdouts  were  routed  using  the  latum  successive 
average  lag  method.  Travel  times  of  \  and  ' .  d  days  were  used.  Routed 
holdouts  were  subtracted  from  the  natural  'lows  and  «  modi!  led  flow  t  re¬ 
quency  was  computed*  The  resultant  st age-f requeue v  curves  are  show,  on 
plates  A- lb  and  A— 17. 


Most  of  the  flood  damages  on  f  lie  Skunk  River  are  iruuUurul  d;wv.!«  -s  ; 
thus,  i  crop-year  analysis  was  done.  fhe  cr->p-ve.ir  t  inn  period  used  was 
April  I  through  He  c  ember  1.  The  analysis  c  >t  i  - ,  i  t  *  .  i  the  same  process  as 
was  used  tor  the  all— war  malvsis,  except  f.»r  >u  1  v  using  peak  [  lows  wh  i  ch 
occurred  during  the  crop-year.  First,  natural  rop-vear  flow  values  were 
developed  at  the  downst  ream  index  stations.  Next  ,  Aries  Reservoir  holdouts 
determined  from  the  1  t  >od  cont  ro '  reservoir  Mmul  tt  ion  were  routed 
dowost  ream  and  suhtricted  from  the  natural  *  1  iws  and  a  modified  t  low- 
frequency  was  computed*  Hu»  resultant  crop-vear  taturil  ind  modified 
st age-t requeue y  curves  at  the  gages  below  Amos  and  near  'ska l oosa  are 
shown  on  plates  \- l 8  and  A-19,  respect l ve 1 v . 

Reservoir  releases  during  low-flow  periods  wit.'  mo  i  at  a  i  oed  at  the 
required  It*  ft  Vs  flow.  'Hie  maximum  draw  town  period  was  associated  with 
the  22-month  drought  from  August  1935  to  dune  19'/“  \  l  ronj  full  conservation 
pool  to  full  oonserv.it  Ion  pool).  The  critical  dm. it  ton  from  full  conser¬ 
vation  pool  to  maximum  reservoir  drawdown  was  |M  months.  An  HE0-  >  period 
of  record  optimlzal  ion  of  the  93i)  conservation  pool  indi  it  ed  the  reser¬ 
voir  to  have  a  safe  vie  Id  of  18  ft  Vs* 


A  preliminary  evaluation  of  the  maximum  reservoir  outlet  capacities  using 
present  day  methodology,  3EC  Probable  Maximum  Storm  -  IIMK52  indicated  that 
the  maximum  pool  would  Increase  from  987.5  to  988,6,  resulting  In  1.4  feet 
of  freeboard  Instead  of  4.5  feet.  Original  design  required  3.7  feet. 
Future  freeboard  studies  may  dictate  a  slight  Increase  In  dam  neight  or 
spillway  width;  but,  overall,  the  original  Ames  Lake  outlet  capacities  are 
acceptable  for  present  reevaluation  studies.  A  Standard  Project  Flood 
(SPF)  routing  from  the  earlier  design  studies  would  remain  unchanged  with 
a  peak  reservoir  level  of  981.8  feet  NCVD,  and  peak  inflows  and  outflows 
of  43,950  ft3/s  and  28,700  ft3/s,  respectively.  Thus,  no  major  mod  If  lea*- 
t Ions  to  the  original  dam  design  are  necessary. 


SECTION  5  -  AMES  LAKE  -  DOWNSIZED 


GENERAL 


One  of  the  studied  alternatives  to  the  authorized  Ames  Lake  project  is  i 
reduce  the  cost  and  adverse  impacts  of  the  reservoir  by  downsizing  the 
project  design.  The  scenario  investigated  was  to  optimize  the  conser¬ 
vation  storage  at  a  safe  yield  of  10  ft  vs  and  to  provide  1.  s  inches  of 
flood  control  storage.  Reservoir  pool  levels,  spillway  elevations,  and 
top-of-daro  elevations  were  analyzed  with  the  new  parameters  and  revised 
accordingly.  Pertinent  data  concerning  the  downsized  Ames  Like  Reservoir 
alternative  are  summarized  on  table  A-8. 


{  vp-of  -hiv.n 
Maxi  nun  >’>o| 

T  >p  FI  >od  Loot  r  »  1  Pom  I 
fop  Conservation  !*»•»! 
r  »p  Sediment  Pool 
Kl  >od  Control  Storage 
Conse rv.it  ion  Storage 


TABLE  A-H 

Downsized  Anrs  Lake 


!•  i  »*vat  ion  \r>-  i 
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SITE  ANALYSLS 


The  sequential  operat  ion  of  historic  record  lor  the  down*,  i*ed  liu-s  Lake 
Reservoir  was  modeled  using  the  KKC ’  —  h  computer  program.  'Mire  igiin,  the 
HKC-r)  model  utilized  average  monthly  flows  on  the  Skunk  Riv*r,  average 
monthly  evaporation  rates,  a  '>  ft  Vs  seepage  factor,  and  i  almilir  flood 
control  operating  pi  m  for  reservoir  releases  as  the  authorized  proved. 
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An  HEC-5  yield  optimisation  Indicated  that  26,650  acm-feet  of  storage 
was  required  to  provide  10  ft^/a  as  a  safe  yield.  This  optimisation 
Includes  a  sediment  pool  of  8,400  acre-feet  and  5  ft  Vs  of  seepage.  The 
26,650  acre-feet  storage  value  equates  to  a  reservoir  pool  elevation  of 
946  feet  NGVD.  Three  Inches  of  basin  flood  storage  equates  to  50,250 
acrc-feet  of  needed  storage  above  946  feet  NOVO,  resulting  in  a  full  flood 
pool  elevation  of  965  feet  NGVD. 

Plots  of  the  operational  reservoir  pool  elevation  hydrographs  and  monthly 
inflows  are  found  on  plates  A-20  and  A-2 1 ,  Again,  the  time  period  from 
October  1927  to  September  1932  represents  synthetic  data.  Reservoir 
elevations  during  periods  of  flood  storage  are  approximations  based  on 
average  monthly  Inflows  and  outflows.  Thus,  a  convolution  of  previous  and 
new  data  from  the  Ames  Reservoir  -  Flood  Control  Simulator  computer  model 
was  used  during  periods  of  flood  storage  to  determine  reservoir  pools  and 
outflows  based  on  dally  Inflows.  Eight  floods  have  occurred  in  the  58 
years  of  record  which  would  have  resulted  In  the  reservoir  pool  reaching 
full  flood  pool.  Table  A-9  lists  these  events. 


table  a-9 

Floods  Reaching  Full  Flood  Pool 


June  19s'. 
June-Julv  19a/ 
June  19  5-1 
Apr  1 1  1 9br> 
July-August  1  sow 
June  14.’. 
June- Jul v  1 4 ’  ) 
lav  1981 


As  with  the  5.2  inches  . t  f  1  oo.i  control  st  ■  •  r  ig  e  miles.  . ,  1 1 1 . •  reservoir 
holdouts  determined  Sv  the  Ames  Reservoir  I  1  nod  ,  out  rol  .initial  ion  were 
used  to  modify  natural  (lows  recorded  .it  the  Shun!  river  gave  1  mated 
1  mmed l at e  1  v  below  the  Squaw  Creek  cunt  luenco  south  of  Ames.  "Die  i.'1—  inch 
analysis  revealed  that  the  modified  ali-vear  Skunk  River  peak  flows  it 
this  location  changed  n)v  slightly  when  compared  t  >  the  5. 2-inch  resur- 
vilr.  However,  reservoir  holdouts  after  the  peak  I  low  i.-curred  decreased 
In  years  when  full  flood  pool  was  reached.  this  is  due  to  full  flood 
pool  being  reached  after  the  peak  Inflow  had  been  routed  through. 
Consequently,  the  l.l-lnch  reservoir's  modified  per  tod- of -record  .Skunk 
River  st  age-f  requenev  curve  below  .Ames  closely  reflects  the  5. 2-inch 
reservoir  curve.  Hie  1 . 1  i  —  1 : l t'l>  reservoir  modified  stage-frequency  curve  is 
shown  on  plate  A-2.'.  This  similarity  will  not  hold  true  tor  tut  ute  events 
when  full  flood  pool  Is  reached  before  the  peak  flow  arrives.  Future 
studies  will  need  to  analyze  the  Increases  in  t  1  ,w  jurition  ml  potential 
flow  frequencies  base)  on  downsized  3.  i-ln-h  flood  oat  rol  pool. 


A  -  1 


Rout  tag  Che  3.0— inch  reservoir  holdouts  Co  the  gage  near  Oskal oosj  showed 
a  flow  increase  when  compared  to  the  5. 2-lnch  reservoir  In  the  modified 
all-year  peak  f Lows  on  the  Skunk  River  tor  those  years  when  full  flood 
pool  vas  reached*  'Hie  resultant  si  age-frequency  curves  are  shown  on 
plate  A-23.  Likewise,  modified  3*0— inch  reservoir  holdouts  were  routed  to 
Augusta  with  the  resulting  stage  reductions  being  negligible  as  shown  on 
plate  A-24. 

A  crop-year  (April  l  to  December  1)  analysis  also  was  performed  for  the 
Skunk  River  below  Ames  and  the  Oskalooaa  index  stations.  The  resultant 
stage-frequency  curves  are  shown  on  plates  A-23  and  A-2t>. 


A  preliminary  spillway  evaluation  was  conducted  u‘>lng  the  Project  Document 
PLan  (December  1964)  arrangement  which  had  a  gated  spillway  In  the  left 
abutment  with  the  spillway  crest  located  on  rock  at  elevation  933  feet 
NGVD,  and  a  12-foot  (revised  from  7-foot)  diameter  cut  and  cover  conduit 
outlet  through  the  earthen  dam.  This  evaluation  was  performed  to  deter¬ 
mine  a  revised  top-of-dam  elevation  based  on  a  Spillway  Design  Flood  (SDf ) 
routing  and  the  SPF  pool  level.  Both  flood  routings  were  started  on  a 
full  flood  pool  of  9f>~>  feet  NGVD.  The  SPF  pool  level  Is  9b7.s  feet  N IGVD 
with  a  peak  Inflow  of  44,  Hit)  ft  Vs  and  a  peak  outflow  >t  17,9dd  ft  *'s. 

The  SDF  routing  indicated  a  peak  pool  elevation  >t  9/h.s  ! eet  NGVD  with  a 
peak  Inflow  of  9b,83u  ft  Vs  and  a  peak  outflow  of  0,2  Si;  tt  \'s.  Using 
previous  freeboard  allowances  would  place  the  top-of-dam  U  elevation  9S2 
feet  NGVD. 
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An  Identified  alternative  t  >  potentially  solving  some  >t  the  •  p p <  r  Skunk 
River  Busin  water  resources  problems  is  a  reservoir  »n  th«  main  stem  of 
Squaw  Creek.  An  August  l^’l  report  by  the  Rock  Is!  md  dstrict  entitled 
Skunk  River,  low  i  -  Review  >f  Reports  for  FI  »■■)  < -eut  r  ■  I  tod  Major  Drainage 
found  a  dam  site  on  Squaw  Creek,  the  Gilbert  Reservoir  it  River  Mile  7.1 
above  the  Skunk  River,  to  be  economically  feasible.  Due  t o  st rang  opposi¬ 
tion  arid  lack,  of  local  support  ,  the  project  wa^  oof  recommended  t  *r 
authori/.at ion. 


Th e  1  9 / 1  dam  site  has  be e n 
development  In  the  Immediate 
cent  rat  ions  it  development 
Deer  Run  subdivisions,  all 
Gilbert  site.  Thus,  a  site 
The  dam  site  and  reservoir 
storage  capacltv  at  the  new 
the  present  dam  site  a  marg 


eliminated  as  i  potential 
e  area  during  the  past  i  ' 
are  in  the  Squaw  Valiev, 
located  within  the  first 
was  selected  approximate 
limits  are  sh  own  •  > n  p 1  at e 
site  is  reduced  from  tin' 
Inal  site  due  tn  limited 


site  -tue  t  >  ext  (Uis  i  ve 
vears.  ‘Pie  main  con¬ 
'd  i  ckorv  Mills,  and 
mile  up  u  ream  >!  the 
1  v  1.3  mil  es  upst  re. m. 
A-.’/.  Reservoir 
previous  site,  making 
st  or age. 
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Other  locations  for  a  Squaw  Creek,  reservoir  have  even  worse  characteristics. 
Only  6.1  inches  of  basin  storage  exists  at  the  proposed  top-of-dara.  A1 lowing 
for  freeboard  and  a  reservoir  surcharge  head  to  pass  emergency  spillway 
flows  leaves  very  limited  storage  for  flood  control  and  conse  rv.it  l  on  pur¬ 
poses.  Therefore*  It  was  determined  that  a  detention  reservoir,  tiw 

conservation  pool,  would  be  evaluated,  thus  maximizing  the  flood  control 
benefits.  Pertinent  data  concerning  the  Squaw  Creek  Reservoir  are  listed 
on  table  A-10. 


SITE  ANALYSIS 


A  synthetic  unit  hydrograph  was  developed  for  the  upstream  1 60-square-mi le 
watershed.  Rainfall  and  runoff  characteristics  were  determined  and  applied 
to  the  unit  hydrograph  to  develop  runoff  hydrographs  for  selected  frequen¬ 
cies.  Reservoir  holdout  hydrographs  were  computed  based  on  constant 
reservoir  outflows  at  each  frequency.  The  reservoir  holdouts  were  routed 
downstream  to  the  index  stations  in  the  same  manner  as  were  the  Ames  Lake 
holdouts.  Revised  flow  frequencies  were  then  computed.  The  flow  frequen¬ 
cies  represent  the  case  where  rainfall  is  assumed  to  fall  uniformly 
throughout  the  basin.  The  stage  versus  frequency  relationships  at  the 
index  stations  are  shown  on  plates  A-28,  A-29,  and  A-1U  for  both  natural 
and  modified  conditions.  The  Squaw  Creek  reservoir  in  combinat ion  with 
various  other  small  reservoirs  is  addressed  in  section  7  of  this  appendix. 
As  shown  on  the  plates,  the  downstream  reductions  from  a  Squaw  Creek 
reservoir  are  significantly  reduced  once  Squaw  Creek  enters  the  Skunk 
River. 

Spillway  sizes  And  elevations  were  based  on  rjutings  of  the  Probable 
Maximum  Flood  (PMK)  through  the  reservoir.  Limited  storage  and  dam  height 
exist;  thus,  a  rather  wide  emergency  spillway  is  needed  to  pass  the  PMK. 

The  outlet  conduit  whs  sized  to  pass  1,6‘Ki  ft  Vs  (l"  per  square  mile 

of  drainage  area)  at  the  full  flood  pool  elevation  of  S/.n.  5  feet  N'CVD. 
Spillway  and  outlet  data  and  dimensions  also  are  listed  in  table  A-l 
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TABLE  A-10 


Squaw  Creek  Detention  Dam 


Parameter 


Drainage  Area  Controlled 
Earthen  Embankment  Height 
Embankment  Length 
Top-of-Dam  Elevation 
Conservation  Pool 
Flood  Control  Pool 
Storage 
Basin  Storage 
Area 

Maximum  Flood  Pool 
Storage 
Basin  Storage 
Area 

Outlet  Works:  Single  concrete 
conduit  with  controlled  inlet. 
Diameter 
Length 

Spillway:  Saddle  type,  uncontrolled 
ogee  weir  with  chute  and  stilling 
Width 

Crest  Elevation 


160  sq .  mi • 

52  f  eet 
1,750  feet 
962  feet  MCV'J 
None 

946.5  feet  NGVD 
20,500  acre-feet 
2.4  inches 
1,440  acres 
958.7  feet  NCVD 
45,000  acre-feet 
5,1  inches 
2,360  acres 


9  feet 
150  feet 

basin 

200  feet 
946.5  feet  NCVD 


SECTION  7  -  SMALL  IMPOUNDMENTS 


GENERAL 


A  number  of  small  impoundment  reservoirs  Instead  of  one  large  reservoir  is 
a  concept  which  has  been  repeatedly  mentioned  as  an  alternative.  A  reser¬ 
voir  site  survey  of  the  Upper  Skunk  River  Basin  by  the  Corps  and  the  U.S. 
Department  of  Agriculture  -  Soil  Conservation  Service  found  the  number  of 
sites  to  be  very  limited  and  those  which  were  identified  to  be  less  than 
Ideal  sites.  As  mentioned  In  Section  2  concerning  the  Skunk  River  Basin 
characteristics,  the  physiographic  conformation  of  the  upper  basin  Is 
youthful  topography  covered  by  Wisconsin  drift  with  very  little  relief. 

The  topography  does  not  lend  Itself  to  the  development  of  a  large  number 
of  Impoundment  structures.  (Also  see  SCS  Input  Report.) 

In  addition  to  the  two  main  stem  dam  sites  on  the  Skunk  River  and  Squaw 
Creek,  17  other  smaller  sites  were  identified  in  the  556-square-mile 
upper  basin.  Twelve  (12)  sites  were  identified  by  the  Corps  of  Engineers 
and  5  by  the  SCS.  The  Corps  concentrated  on  sites  with  drainage  areas 
greater  than  5  square  miles  and  the  SCS  on  sites  with  drainage  areas  less 


A- 14 


Chan  5  square  miles.  Hie  sices  are  noC  all  independent  ,  as  soue  sites  lie 
in  the  upper  pool  reaches  of  downstream  sites.  Table  A- 11  lists  the  17 
sites,  along  with  pertinent  data,  and  plate  A-31  shows  the  location  of 
each.  The  five  SCS  sices  are  addressed  by  Che  SCS  in  its  report. 


SITE  ANALYSES 


From  the  12  Corps  of  Engineers  identified  dam  sites,  those  providing 
at  least  3  inches  of  basin  runoff  storage  were  selected  for  further 
evaluation  of  potential  flood  control  benefits.  As  with  the  Squaw 
Creek  reservoir,  synthetic  unit  hydrographs  were  developed  by  the 
Clark  Technique  for  the  upstream  watersheds.  Rainfall  and  runoff 
characterise ics  were  determined  and  applied  to  the  unit  hydrographs  to 
develop  runoff  hydrographs  for  selected  frequencies.  Reservoir  holdout 
hydrographs  were  computed  based  on  a  constant  reservoir  outflow  at  each 
frequency.  The  reservoir  holdouts  were  routed  downstream  via  the  Tatum 
method  to  the  index  stations.  Revised  flow  frequencies  then  were  computed. 
The  flow  frequencies  represent  the  case  where  rainfall  is  assumed  to  fall 
uniformly  throughout  the  basin.  The  stage  versus  frequency  relationships 
at  the  index  stations  were  determined  for  both  natural  and  modified 
conditions  for  each  of  the  eight  studied  small  sites  and  in  various 
combinations  including  the  Squaw  Creek  detention  site  addressed  in 
section  6. 

The  results  indicated  negligible  to  no  flood  control  benefits  below  Ames 
on  the  Skunk  River  with  the  most  notable  alternatives  being  those  com¬ 
binations  which  included  the  Squaw  Creek  site  from  seccion  6.  Thus, 
further  evaluation  of  these  sites  was  determined  to  be  infeasible  based 
on  the  negative  outcome  of  the  Squaw  Creek  reservoir.  It  is  obvious  that 
if  overflow  spillways  were  to  be  located  and  sized,  physical  constraints 
would  cause  significant  cost  and  design  problems  at  most  of  the  sites. 

In  summary,  if  a  small  reservoir  site  could  be  physically  built  in  the 
Upper  Skunk  River  Basin  above  Ames,  its  impacts  on  downstream  flood 
control  would  be  negligible.  Also,  a  large  number  of  small  sites  which 
could  collectively  reduce  downstream  flooding  simply  do  not  exist.  Thus, 
this  alternative  was  not  evaluated  in  additional  detail. 
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TABLE  A- 11 


Identified  Reservoir  Sites 


Site 

Locat ion 

Top-of 
-Dam 
(NCVD ) 

Pool 

Area 

(Acres) 

Storage 
(Ac-Ft  ) 

Drainage 

Area 

(mi2) 

Basin 
Storage 
( Inches ) 

SR-2 

Skunk  River 
@  Ellsworth 

S25,  T87N,  R24W 
Hamilton  County 

1,080 

585 

10,475 

54.5 

3.6 

SR-3 

Skunk.  River 
@  Co.  Rd.  D41 

S25 ,  T88N,  R24W 
Hamilton  County 

1,160 

560 

7,960 

28.0 

5.3 

SR— 4 

Bear  Creek 
@  Interstate  35 

S5 ,  T84N,  R23W 
Story  County 

990 

510 

8,300 

31.0 

5.0 

SR-5 

Bear  Creek 
@  Co.  Rd.  D65 

S23 ,  T85N,  R2  3W 
Hamilton  County 

1,115 

118 

890 

8.0 

2.  1 

SR-6 

Keigley  Branch 
@  State  Hwy.  221 
S16,  T85N,  R24W 
Story  County 

1,015 

1,425 

12,900 

28.8 

8.4 

SR-7 

Long  Dick  Creek 
@  Interstate  35 

S 18,  T85N,  R23W 
Story  County 

990 

210 

2,820 

33.0 

1.6 

SR-8 

Long  Dick  Creek 
@  Count  y  Line 

S34,  T86N,  R2  3W 
Story/Hamilton  Co. 

1,070 

140 

1,360 

24.0 

1.  1 

SR-9 

SCS 

Site 

Unnamed  Tributary 
above  Ellsworth 

S 13  ,  T87N,  R23W 
Hamilton  County 

1 , 100 

62 

480 

4.5 

3.7 
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TABLE  A-l 1  (Cont’d) 


t 


l 


l 


» 

i 

i 

t 


Site 

Local  ion 

Top-of 

-Dam 

(NGVD) 

Pool 

Area 

(Acres) 

Storage 
(Ac -Ft ) 

l)ra  i  na>*e 
Area 
( mi  ?- ) 

Has  in 

St  or.’ijgc 
( Inches ) 

SC-2 

Squaw  Creek 
above  County  Line 
Si,  T84N,  R25W 

Boone  County 

960 

1,170 

15,740 

140.0 

2.1 

SC-3 

Squaw  Creek 
@  Mackey 

S15&16,  T84N,  R25W 
Boone  County 

1,010 

1,575 

22,660 

"8.0 

4.8 

SC-4 

Montgomery  Creek 
@  Prairie  Creek 

S34,  T85N,  R25W 
Boone  County 

1,000 

470 

7,640 

31.8 

4.5 

SC-5 

Lundys  Creek 
near  Mouth 

S2,  T84N,  R25W 

Boone  County 

970 

96 

1,530 

8.2 

3.5 

SC-6 

Onion  Creek 
near  Mouth 

S32 ,  T84N,  R24W 
Story  County 

970 

406 

8,380 

19.0 

8.3 

SC-7 

SCS 

Site 

Unnamed  Tributary 
near  Zenorsvilleite 
S12 ,  T8N,  R25W 

Boone  County 

1,000 

100 

650 

3.5 

5.1 

SC-9 

SCS 

Site 

Unnamed  Tributary 
near  County  Line 

S12,  T8N,  R25W 

Boone  Count  y 

980 

35 

280 

1.6 

7.0 

SC-9 

SCS 

Site 

Unnamed  Tributary 
near  County  Line 

S7,  T8N,  R24W 

Story  County 

950 

70 

480 

1.9 

6.4 

SC-10 

SCS 

Site 

Unnamed  Tributary 
near  County  Line 

S36,  T8N,  R25W 

Boone  County 

950 

49 

275 

1.4 

3.9 
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SECT  ION  8  -  LOCAL  FLOOD  PROTECT  LON  -  AMES,  IOWA 


GENERAL 


Hie  project  area  for  this  flood  control  alternative  includes  about  120 
acres  of  commercial  and  multi-family  development  and  open  space  floodplain 
property  on  the  left  bank  of  Squaw  Creek  located  three-fourths  of  a  mile 
above  its  confluence  with  the  Skunk  River  in  Ames,  Iowa.  The  site  and 
studied  levee  alignment  are  shown  on  plate  A-32.  The  lower  part  of  the 
study  area  is  subject  to  flooding  from  both  Squaw  Creek  and  the  Skunk 
River.  The  drainage  areas  of  Squaw  Creek  and  the  Skunk  River  at  this 
location  are  227  and  329  square  miles,  respectively.  Below  the 
confluence,  the  combined  drainage  area  is  556  square  miles.  The  levee 
project  area  is  divided  by  South  Duff  Avenue  (U.S.  Highway  69).  The 
flood  of  record  occurred  in  June  1975  with  peak  discharges  on  Squaw  Creek 
of  11,300  ft  Vs  and  on  the  Skunk  River  below  Squaw  Creek  of  14,700  ftVs. 

FLOOD  DISCHARGES  AND  PROFILES 


DISCHARGES 


In  July  1980,  the  Federal  Emergency  Management  Agency  (FEMA)  published  a 
Flood  Insurance  Study  (FIS)  for  the  city  of  Ames.  The  FIS  was  prepared 
by  the  Corps  of  Engineers  under  contract  to  FEMA.  The  scudy  text  contains 
flood  profiles  and  flow-frequency  Information  for  the  approved  FIS.  This 
information  was  verified  using  current  flow  data  from  the  USGS  gaging 
stations  and  the  Skunk  River  Basin  Flow-Frequency  Study  data  in  a  Water 
Resources  Council  Bulletin  #17B  analysis.  This  alternative  for  local 
flood  protection  includes  expected  probability  in  the  flow-frequency 
values . 

The  Bulletin  #17B  flows  on  Squaw  Creek  were  higher  than  those  used  in  the 
FIS.  This  was  due  to  the  FIS  hydrologic  study  using  an  adopted  station 
skew  of  -0.4  in  its  Log-Pearson  Type  III  analysis.  Present  data  and 
methodology  dictate  that  a  skew  of  0.0  should  be  used.  The  FIS  discharges 
on  the  Skunk  River  through  Ames  correspond  closely  with  a  current  analy¬ 
sis.  However,  the  FIS  discharges  below  Ames  on  the  Skunk  River  are 
higher.  The  FIS  values  used  a  -0.4  skew  and  were  correlated  to  the 
upstream  Skunk  River  gage,  resulting  in  a  conservatively  high  estimate. 

A  Bulletin  #17B  analysis  using  an  adopted  station  skew  of  -0.5  and  no 
correlation  yields  a  lower  flow-frequency  estimate.  The  FIS  values  versus 
the  study  values  are  listed  in  table  A-12. 
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TABLE  A- 12 


Flow-Frequency  Comparisons 

10-Year  50-Year  100-Year  500-Year 

Squaw  Creek 


Flood  Insurance 


Study 

5,730 

8,230 

9,260 

11,600 

Bulletin  #  17B 
with  Exp.  Prob. 

5,700 

9,370 

11,300 

16,800 

Skunk  River,  Above 

Ames 

Flood  Insurance 
Study 

5,930 

8,150 

8,990 

10,700 

Bulletin  017B 
with  Exp.  Prob. 

5,750 

8,030 

8,970 

11,100 

Skunk  River,  Below 

Ames 

Flood  Insurance 
Study 

10,900 

15,530 

17,410 

21,630 

Bulletin  #17B 
with  Exp.  Prob. 

10,600 

14,200 

15,600 

18, 700 

PROFILES 


The  existing  FIS  profiles  were  verified  by  comparison  with  the  gaging 
station  rating  curves  and  the  June  1975  flood  profiles.  The  FIS  profiles 
calibrated  favorably  with  the  above  discharge-profile  data.  The  present 
increases  in  the  flow-frequency  values  versus  the  FIS  result  in  only 
slight  increases  in  the  flood  profiles.  Thus,  the  FIS  profiles  were 
Judged  to  be  acceptable  for  the  initial  reconnaissance  of  this  alterna¬ 
tive.  The  Squaw  Creek  and  Skunk  River  profiles  from  the  FIS  are  shown 
on  plates  A-33  and  A-34. 

The  project  levee  alignment  coincides  with  the  FIS  floodway  limits  based 
on  a  1-foot  floodway.  Thus,  State  backwater  criteria  would  be  satisfied. 
However,  the  city  of  Ames  has  adopted  a  0. 1  foot  floodway  for  regulatory 
purposes.  Thus,  a  variance  to  the  city  of  Ames  floodplain  management 
ordinance  would  need  to  be  obtained. 
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INTERIOR  DRAINAGE 


Existing  interior  drainage  faculties  include  two  major  and  two  minor 
storm  sewers  out  letting  into  Squaw  Creek.  Plate  A-32  shows  the  location 
of  each  of  the  outlets  and  also  the  general  study  area.  In  addition, 
general  watershed  overland  flow  patterns  slope  toward  the  levee  alignment. 
Outlets  1  and  2  serving  Area  A  would  be  routed  into  Ponding  Area  A  with  a 
new  outlet  and  gatewell  located  upstream  of  South  Duff  Avenue.  ilutlets  1 
and  4  serving  Area  B  would  continue  to  outlet  "as  is”  with  excess  runoff 
collecting  in  Ponding  Area  B.  Gatewells  would  need  to  be  installed  on 
both  outlets  3  and  4  interconnecting  them  to  the  ponding  area. 

Unit  hydrographs  for  the  interior  basin  Areas  A  and  B  were  computed  by 
the  U.S.  Array  Corps  of  Engineers'  computer  program  I1EC-1  -  Flood  Hydrograph 
Package  using  the  Clark  unit  hydrograph  technique.  The  Clark  technique  is 
based  on  a  watershed's  drainage  area,  time  of  concent  rat  ion  (Tc),  and  a 
basin  storage  attenuation  constant  (R).  An  average  flow  velocity  of  2.75 
feet  per  second  was  determined  and  used  to  compute  the  time  of  concentra¬ 
tion  of  each  basin.  The  attenuation  constant  was  estimated  as  .5  Tc  for 
both  areas  as  urbanization  has  resulted  in  limited  basin  storage.  Values 
of  Tc,  R,  and  drainage  area  are  shown  in  table  A— 13. 


TABLE  A- 13 

Unit  Hydrograph  Parameters 


Parameter 

Area  A 

Area  B 

Drainage  Area,  acres 

107 

205 

Tc,  minutes 

30 

40 

R,  minutes 

15 

20 

Runoff  hydrographs  in  the  levee  study  area  were  derived  by  convolution  of 
the  unit  hydrographs  with  rainfall  excess  values  computed  using  T.P.  No. 
40,  Rainfall  Frequency  Atlas  of  the  United  States.  An  initial  abstraction 
of  0.5  Inch  and  a  constant  loss  rate  based  on  a  Runoff  Curve  Number  of  85 
were  used.  Runoff  hydrographs  were  computed  for  the  10-year  and  100-year 
rainfall  events  for  both  interior  basin  areas. 

Ample  open  space  land  exists  in  the  protected  area  for  creating  ponding 
areas.  The  two  studied  areas  were  located  immediately  landward  of  the 
project  levee.  Their  locations  are  shown  on  plate  A-32.  Ponding  Area  A 
collects  the  runoff  from  the  areas  served  by  storm  sewers  1  and  2. 
Likewise,  Ponding  Area  B  collects  the  runoff  from  storm  sewers  3  and  4. 

The  ponding  areas  will  require  excavation  with  the  desired  storage  capaci¬ 
ties  listed  in  table  A-14.  Ponding  Area  A  would  be  5  acres  in  size  and 
B  would  be  14  acres.  Nondaraaging  ponding  elevations  were  estimated  to  be 
883  and  881  feet  NGVD  for  A  and  B,  respectively. 
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TABLE  A- 14 


Ponding  Area  Capacities 


Storage 

Ponding  Area  A 

Ponding  Area  B 

Elevation  (NGVD) 

(Acre-Feet ) 

(Acre-Feet ) 

876 

0.0 

0.0 

878 

6.5 

24.5 

880 

14.0 

50.0 

882 

22.3 

76.3 

884 

31.3 

-- 

GRAVITY  FLOW  DESIGN 


For  reconnaissance  level  studies,  the  100-year  storm  was  selected  to  be 
the  design  storm  for  gravity  flow  conditions  on  both  interior  basins. 


Ponding  Area  A 


Outlet  capacities  were  computed  for  a  new  outlet  to  Squaw  Creek  basin  on  a 
200-foot  concrete  pipe  placed  at  875.5  feet  NGVD,  or  approximately  1.5  feet 
above  the  50  percent  duration  flow.  An  HEC-1  raodif ied-Puls  routing  method 
was  used  to  determine  the  adequacy  of  various  sized  outlets.  A  36-inch 
concrete  pipe  was  found  to  provide  acceptable  outflow  capacity.  The  peak 
ponding  elevation  for  a  100-year  storm  was  881.9  feet  NGVD.  The  runoff 
hydrograph  and  ponding  elevation  are  shown  on  plate  A-35. 


Ponding  Area  B 


Outlet  capacities  were  computed  for  a  single  outlet  to  Squaw  Creek  based 
on  a  350-foot  concrete  pipe  placed  at  875.0  feet  NGVD.  A  modif ied-Puls 
routing  method  was  again  used  to  determine  the  adequacy  of  various  sized 
outlets.  A  36-inch  concrete  pipe  was  found  to  provide  acceptable  outflow. 
The  two  existing  outlets  that  will  be  utilized  were  estimated  to  have  a 
combined  capacity  slightly  greater  than  the  modeled  outlet.  Outlet  3  is 
a  30-inch  concrete  pipe  which  runs  about  400  feet  to  the  river  from  the 
project  levee  alignment.  Outlet  4  is  a  36-inch  concrete  pipe  running 
2,400  feet  to  the  river.  The  peak  100-year  ponding  elevation  was  880.7 
feet  NGVD  for  the  modeled  single  36-inch  outlet.  The  100-year  runoff 
hydrograph  and  ponding  elevation  are  shown  on  plate  A-36.  Utilizing 
the  existing  two  outlets  would  reduce  this  ponding  elevation  slightly. 
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BLOCKED  GRAVITY 


The  10-year  storm  was  selected  to  be  the  design  storm  for  the  blocked 
gravity  conditions  on  both  interior  basins. 


Ponding  Area  A 


Under  blocked  gravity  conditions  (high  river  stages)  a  gatewell  closure 
would  be  needed  on  the  new  36-inch  outlet*  The  10-year  runoff  hydrograph 
was  routed  into  Ponding  Area  A  with  no  outflow.  The  resultant  peak 
ponding  elevation  was  882.6  feet  NGVD.  This  is  lower  than  the  estimated 
nondamaging  elevation;  thus,  pumping  would  not  be  necessary  at  this  design 
level.  The  runoff  hydrograph  and  ponding  elevation  are  shown  on  plate  A-37 


Ponding  Area  B 


Utilizing  the  two  existing  outlets  would  require  a  gatewell  closure  and 
diversion  structure  on  both  lines.  The  10-year  runoff  hydrograph  was 
routed  into  the  ponding  area  with  no  outflow.  The  peak  ponding  elevation 
was  879.8  feet  NGVD.  This  elevation  is  nondamaging;  thus,  pumping  would 
not  be  necessary.  The  10-year  runoff  hydrograph  and  ponding  elevation 
are  shown  on  plate  A-38. 


OTHER  CONSIDERATIONS 


The  Iowa  Department  of  Transportation  and  the  city  of  Ames  are  studying 
the  feasibility  of  rerouting  the  U.S.  Highway  69  reach  between  Lincolnway 
and  the  Squaw  Creek  bridge  on  South  Duff  Avenue.  The  new  potential  route 
would  extend  Grand  Avenue  south  through  the  Chicago-Northwestern  Railroad 
right-of-way.  This  line  is  no  longer  active.  South  of  South  Fourth  Street 
the  route  would  turn  east  and  run  to  South  Duff  Avenue.  This  coincides 
roughly  with  the  project  levee  alignment.  With  coordination,  the  new 
roadway  embankment  could  potentially  be  used  ^olntly  as  a  flood  control 
levee.  At  the  upstream  end,  additional  property  would  be  included  in  the 
project  area  along  with  another  storm  sewer  outlet.  At  the  downstream 
end,  east  of  South  Duff  Avenue,  the  levee  would  remain  as  currently 
studied. 


SECTION  9  -  AGRICULTURAL  LEVEES 


GENERAL 


An  analysis  was  made  to  determine  the  effectiveness  of  using  levees  for 
flood  protection  on  the  main  stem  of  the  Skunk  river.  For  initial 
appraisal,  a  study  area  in  Polk  County  was  selected  due  to  its  high 


ratio  of  acres  protected  versus  lineal  feet  of  levee.  The  studied  -He 
and  levee  alignment  are  shown  on  plate  A-39.  The  Skunk  River  floodplain 
Is  typically  the  widest  In  Polk  County  and  thus  maximum  benefits  would  he 
achieved  here  as  compared  to  a  river  reach  with  a  narrower  floodplain.  (I 
agricultural  levees  are  not  feasible  In  this  reach,  it  can  be  assumed  they 
would  not  be  feasible  In  other  reaches  of  the  Skunk  River.  If  determine! 
to  be  feasible,  further  evaluation  of  this  alternative  Is  warranted. 

The  selected  study  area  Is  located  in  Sections  10,  11,  14,  15,  23,  24  and 
25,  T.  81  N.  ,  R.23  W.  (Elkhart  Township),  Polk  County,  Iowa.  The  levee 
would  lie  between  River  Miles  205.2  and  209.1  on  the  right  overbank.  Tie 
Skunk  River  has  a  drainage  area  of  688  square  miles  at  this  location.  The 
project  levee  would  total  about  27,500  feet  in  length  witli  20,500  feet 
fronting  the  river  and  7,000  feet  serving  as  tlebacks.  The  protected  area 
has  an  estimated  100-year  floodplain  of  1,600  acres  (2.7  square  miles). 
Interior  drainage  is  typical  and  totals  6,355  acres  (9.9  square  miles). 
Previous  studies  have  determined  that  the  current  levee  system  provides, 
on  the  average,  a  2-year  level  of  flood  protection. 


FLOOD  DISCHARGES  AND  PROFILES 


EXISTING  CONDITIONS 


Natural  all-year  flow-frequency  relationships  for  the  Skunk  River  at  this 
location  were  computed  based  on  the  methodology  in  the  Skunk  River  Basin 
Flow-Frequency  Study.  Water  surface  profiles  were  estimated  using 
experienced  flood  profiles.  To  determine  encroachments  and  levee  off¬ 
sets,  a  typical  valley  section  was  determined  at  River  Mile  207.  A  bank- 
full  channel  capacity  of  4,000  ftVs  from  previous  studies  and  overbank 
elevations  from  USGS  topographic  maps  were  used  in  a  preliminary  UEC-2 
analysis.  In  accordance  with  State  of  Iowa  floodplain  development  criteria, 
1-foot  maximum  backwater  effect  levee  alignments  were  coraputeu  for  the 
selected  floods.  Discharges,  flood  levels,  and  levee  offsets  are  listed 
on  table  A-15  for  River  Mile  207.  Since  these  are  estimated  profiles, 
future  detailed  studies  would  require  more  accurate  HEC-2  backwater 
profiles. 


MODIFIED  CONDITIONS 


A  combination  of  flood  protection  from  upstream  reservoirs  and  on-site 
levees  was  an  identified  alternative.  Sections  4,  5,  6,  and  7  found  that 
only  three  reservoirs  provided  significant  flood  control.  These  are  the 
two  alternatives  at  the  Ames  Lake  site  and  the  most  downstream  Squaw  Creek 
reservoir.  Modified  flows  and  profiles  were  estimated  for  the  study  area 
at  River  Mile  207.  An  HEC-2  backwater  model  was  used  to  determine  modified 
levee  offsets  witli  the  5.2-inch  Ames  Lake  flow  reductions.  These  data, 
along  with  the  crop-year  data,  also  are  shown  in  table  A-15. 
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TABLE  A-15 


Polk  County  Agricultural  Levees 
Flow-Frequencies 


Freq. 

Flow 

(It  Vs) 

Rec.  Int. 

A1 

.  1 -Y  e  a  r 

Crop* 

-Year 

Years 

Natural 

Modified 

Nat  ura  L 

Mod i fled 

2 

6,400 

3,630 

5,770 

3,140 

5 

9,300 

5,940 

8,420 

5,250 

10 

11,100 

7,550 

10,120 

6,780 

25 

13,300 

9,630 

12,160 

8,810 

50 

14,800 

11,140 

13,630 

10,330 

100 

16,200 

12,700 

15,100 

1 2 , 000 

200 

17,600 

14,200 

16,500 

13, 500 

500 

19,300 

16,200 

18,300 

15,700 

Flood  Elevat 

ions 

Freq. 
Rec.  Xnt. 
Years 


Elevation  (NGVD) 


All-Year 

Natural  Modified 


Crop-Year 

Natural  Modified 


2 

5 

10 

25 

50 

100 

200 

500 


829.6 

827.0 

830.7 

829.4 

831.2 

830. 1 

832.2 

830.8 

832.7 

831.3 

833.2 

831.9 

833.6 

832.5 

834.2 

833.2 

829.3 

829.0 

830.4 

829.0 

831.0 

829.8 

831.7 

830.5 

832.2 

831.0 

832.7 

831.6 

833.3 

832.2 

833.9 

833.0 

Levee  Offset  for  Given  Protection  Level 


Rec.  Int. 
Years 


Offset  (Feet) 
Natural  Modified 


10 

25 

50 

100 

200 

500 


165 

190 

205 

220 

225 

230 


125 

155 

170 

190 

195 

200 
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INTERIOR  DRAISAhK 


5he  Interior  iruinugr  *  i  *  *  «  c-r.i»is(s  >: 
watershed  and  <.  *  squire  ml  l*.*s  >:  :  v*»i 

No.  11  is  tht*  primary  existing  drainage 
developed  hv  HKT- l  t  i  »>rc  T.F.  W.  ’  Ka  I 
Technique »  Malt  hydr  n'.t  \ph  parameters  at 
runoff  hydrography  s r -■  shown  on  pl.it r*  A 
permanent  pumping  were  ov.i  In. is  od  r  *r  uaidin 
The  gravity  outlet  c  insist  <■■!  .f  m  Ha-inrh 
elevation  Hdi.'j  NuVM.  An  upstream  tl»w-dur 
the  gravity  outlet  w  nil  m  •• .!  Insure  ab<>d 
to  October  11,  or.  the  iv.-ruge.  The  pump  in.; 
and  0.50  inches  of  interior  basin  run>tt  pet 
lent  to  30,JOi.  and  n  >•  ■  gallons  per  u,  i  i  u  t  * 
are  very  flu,  making  tamral  ponding  ,  t  erv.p- 
crop  ground  )  a  practical  nvc*-s-, it  v 
characteristics  ,u-  -down  >n  plot.*  A  .1, 
outlet  versus  permanent  pumping  sh  >w.*  :  ;  i  at 
neither  came  close  t  pa-si  uc.  the  peak  i  at  • 


The  gravity  outlet  pear,  ponding  elevitiais  w.*r»*  slight  !v  ]  man  :  >r 
permanent  pumping.  However,  evacuat  i  »»i  time*.  w»*r»*  e.i'i-  i  lera !« !  v  less  tor 
the  gravity  outlet.  In  addition,  overall  ovtcu.tr  ion  times  a!s-  v  >  a  1  1 
shorter  for  the  gravity  outlet  tor  the  t  ir  Ter  interior  rainfalls  even  wv 
the  outlet  being  closed  tor  the  average  estimated  closure  time  ■ » r  -♦  davs 
per  crop-year.  Hms  an  R4-i;ud\  RCR  gravity  mt  1  >g  wU  a  \  w  ewe  11  clo¬ 
sure  Is  recommended  tor  handling  rhe  interior  t  landing.  This  svstt-.  doe: 
rely  on  temporary  Inundation  -»t  crop  ground  r  >i  ponding,  putposns.  Hie 
outlet  would  be  located  in  the  SKl's  of  Section  !’»  u;>st  r**a  •:  -r  ;  » Her  jri 


T Arikh  A-’.* 

1'n it  Hydrograph  Par  met  r 


Far  amet  e r 


Drainage  Area 

Time  of  Concent  rat  ion 

Attenuation  Constant,  K 


>  S«j.  Ml. 
1.  H  Hours 
2.50  Hours 


A  collector  ditch  would  run  immediately  landward  of  the  Levee  nr  h,dOo 
feet  starting  at  the  present  Drainage  Ditch  No.  11  outlet  to  the  Skunk 
River  and  ending  at  the  new  84-inch  out  Let .  A  lu-foot  bottom  width  channel, 
4  feet  deep  with  ill:  IV  side  slopes  running  on  a  H.»)73  percent  slope,  is 
recommended  for  the  collector  ditch.  Ponding  elevation  versus  time  dura¬ 
tion  curves  for  selected  recurrence  interval  storms  under  gravity  flow 
conditions  are  shown  on  plate  A-42.  During  high  Skunk  River  conditions, 
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no  outfLow  would  occur;  thus,  the  total  Interior  ruuoft  would  he  tempo¬ 
rarily  ponded.  Table  A—  1 7  lists  the  peak  ponding  elevations  and  areas 
Inundated  for  selected  Interior  storms. 


TABLF.  A- 17 

Peak 

Ponding  During  High  River 

Conti  it  Lons 

;ncy 

(Years) 

Elevation  (Feet 

NCVD) 

Area  (Ac 

[ 

823.2 

195 

a 

825.5 

260 

5 

82o.5 

450 

10 

826.9 

540 

25 

827.4 

630 

50 

827.7 

69  5 

100 

828.0 

750 

VALLF.Y  STORAGE 


The  Skunk  River  Basin  Flow-Frequency  Study  documented  a  peak  flow  atten¬ 
uation  characteristic  on  the  Skunk  River  through  this  reach.  Most 
streams  do  have  flow  attenuation;  however,  on  the  Skunk  River  It  appears 
to  be  significant.  Much  of  tills  can  be  attributed  to  the  broad,  flat 
floodplains  of  the  middle  reaches  of  the  Skunk  River.  Plate  A-43  f rota  the 
flow-frequency  study  shows  the  "flattening  out"  of  the  discharge-drainage 
area  curves  between  drainage  areas  556  and  1,635  square  miles.  If  the 
Skunk  River  were  to  be  extensively  leveed  downstream  of  Ames,  much  of 
the  valley  storage  would  be  eliminated  and  peak  discharges  would  increase. 
An  estimation  of  these  Increases  would  be  st caight l Inlog  the  curves  on 
plate  A-43  between  556  square  miles  and  the  lower  end  of  the  Skunk  River. 
The  resulting  percentage  of  discharge  to  drainage  area  Increases  are 
listed  table  A-18.  In  accordance  with  State  of  Iowa  law,  future  studies 
would  have  to  clearly  show  that  the  loss  of  valley  storage  caused  by  the 
construction  of  a  levee  will  not  Increase  peak  flood  stages  or  discharges 
If  a  level  of  protection  beyond  the  10-  to  25-year  range  is  proposed. 

These  criteria  appear  to  be  a  limiting  factor  on  the  level  of  protection 
which  could  be  provided. 


TABLE  A-18 


Loss  of  Valley  Storage  Impacts 


Drainage  Area  (ml^) 

%  of  Peak 
2-Year 

Discharge  Increasi 
100-Year 

556 

0 

0 

750 

12 

13 

1,000 

24 

20 

1,635 

50 

38 

2,000 

42 

23 

3,000 

26 

0 

4,000 

6 

0 
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Periodic  stream  f  Low  .shortage  ir.  the  Upper  sk.ii'  'i  ...r  'i.i  . :  i  ir**  i  -"ironic 
problem  with  water  supply  being  an  acute  pr-oblen  during  extended  drought 
periods.  The  water  supply  need  is  highlighted  bv  the  peri  «ii.:  shortages 
experienced  at  the  •*ity  of  Ames  which  draws  Its  water  iron  a11itvi.il  wi*]ls 
along  the  Skunk  River  and  Squaw  Creek.  Tu-  -Vies  Lake  pr  >}••!•:  Lm  l  ui  sl 
low-flow  augmentation  releases  which  would  enh.mi-e  f  he  Ini  i  It  ru  i->n  or 
river  water  Into  the  well  field  during  low- flow  port  >d->.  V  sit»»  survey 
for  other  potential  reservoirs  in  the  upper  basin  found  no  sites  which 
would  be  able  to  function  as  a  multi-purpose  sit<-  such  as  the  Ames  Lake 
project.  This  is  due  to  the  fact  that  all  t no  Heutificd  sites  Lacked 
both  watershed  size  and  storage  capacity  to  function  effectively  as  multi¬ 
purpose  sites.  Thus,  reservoir  sites  near  A#e^  were  selected  for  further 
evaluation  of  their  single-purpose  water  supply  potential.  Two  sites  were 
selected,  a  Bear  Creek  reservoir  adjacent  to  the  skunk  River  and  an  Anion 
Creek  site  adjacent  to  Squaw  Creek  and  are  shown  on  plate  A -if. 

The  city  of  Ames  has  Indicated  that  their  projected  water  supply  needs 
for  the  future  wilL  be  in  the  range  of  ID  million  gallons  per  day  (mgd). 
The  existing  wells  on  the  Skunk  River  md  Squaw  Creek  furnish  H  and  )  mgd, 
respectively,  under  normal  conditions.  During  drought  conditions,  their 
yields  are  reduced  to  b  and  C  mgd  with  supplemental  help  from  pumping  of 
Hallet’s  Quarry  and  low-head  dams  in  the  river  channels  pooling  the 
available  flows.  ,fh  L  s  leaves  a  shortage  of  1  vAgd  during  drought  con¬ 
ditions.  The  emergency  pumping  rite  from  Hal  let's  Quarry  i a  the  1 9  T / 
drought  was  ipproxim.it.  a  Ly  3  :ngd  (L.r>  lt^'#s). 

From  the  data  it  cm  be  approximated  that  during  drought  periods,  two- 
thirds  of  the  rivc*r  l  low-.  in  the  J  through  la  ft  V-S  range  passing  through 
Ames  will  infiltrate  into  Lhe  ldjacent  alluvial  iguifers  serving  the  well 
fields.  The  ability  of  the  bear  Creek  and  Onion  Creek  reservoirs  to  pro¬ 
vide  supplement,  a  1  or  1 1 1  eruat  Ive  low-flow  augmentation  through  Ames  on  the 
Skunk  River  and  Squaw  Creek  can  be  evaluated  based  on  a  critical  period 
reservoir  simulation  of  experienced  droughts  and  also  a  zero  flow  analysis 
where  both  the  receiving  river  flow  and  the  reservoir  inflows  are  assumed 
to  be  zero.  Due  to  the  well  field  layout,  low-flow  augmentation  on  the 
Skunk  River  from  Bear  Creek  would  be  the  most  beneficial. 


BEAK  CRKLK 


The  Bear  Creek  reservoir  is  the  same  as  the  Bear  Creek  recreational  sub¬ 
impoundment  Included  in  the  authorized  Ames  Lake  project.  The  dam  would 
be  formed  by  the  Interstate  35  highway  embankment •  Pertinent  reservoir 
and  spillway  data  are  listed  on  table  A-19. 
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Due  to  the  limited  storage  capacity  and  poor  base  flow  characteristics, 
the  reservoir  will  provide  for  no  sustained  low-flow  releases.  Out f ' ows 
will  occur  only  when  streamflow  causes  the  pool  to  exceed  the  outlet 
spillway  c rest  and  for  emergency  water  supply  releases  which  will  supple¬ 
ment  existing  flows  in  recharging  the  alluvial  aquifers  through  Ames. 

Two  severe  drought  periods  in  the  60— year  period  of  record,  June  1955  - 
May  1957  and  June  1976  -  August  1977,  were  analyzed.  For  simulation  pur¬ 
poses,  the  ungaged  Bear  Creek  reservoir  Inflows  were  assumed  to  be  equal 
to  the  ratio  of  the  drainage  areas  times  the  recorded  Skunk  River  flows 
above  Ames.  The  Skunk  River  drainage  area  at  the  gage  is  315  square  miles 
and  the  Bear  Creek  watershed  is  31  square  miles.  Thus,  the  Bear  Creek 
flows  used  were  10  percent  of  the  corresponding  Skunk  River  flows.  The 
HEC-5  Reservoir  Simulation  Program  was  used  to  simulate  releases  and 
downstream  flows.  The  alternative  of  maintaining  a  5  ft-Vs  flow  rate  at 
the  Skunk  River  gage  above  Ames  with  emergency  releases  from  the  Bear 
Creek  reservoir  starting  at  various  times  into  the  experience  drought 
periods  was  studied.  Any  augmented  streamflows  less  than  5  ft^/s  are 
judged  to  be  insufficient  to  be  a  viable  solution  to  Ames'  water  supply 
problems.  The  results  are  graphically  shown  on  plates  A-45  and  A-46. 

The  effects  of  sediment  deposition  on  the  reservoir  pool  reduce  the  amount 
of  usable  storage  available  throughout  the  life  of  the  project.  Annual 
sediment  yields  determined  by  the  SCS  in  their  contract  study  were  9,900 
tons  per  year  under  present  watershed  conditions.  For  their  Resource 
Protection  Plan  (RPP),  the  sediment  yield  would  be  6,700  tons  per  year. 
Using  an  in-place  density  of  55  lbs/ft-*,  these  two  rates  equate  to  8.3  and 
5.6  acre-feet  of  sediment  per  year.  The  100-year  sediment  deposition 
then  would  be  830  and  560  acre-feet.  These  quantities  represent  sediment 
pool  elevations  of  954.5  and  951  feet  NGVD  for  the  Bear  Creek  reservoir. 

As  shown  on  plates  A-45  and  A-46,  the  reservoir  is  incapable  of  main¬ 
taining  sustained  5  ft^/s  flows  throughout  the  two  droughts  at  the  gage 
above  Ames  on  the  Skunk  River  without  drafting  on  either  of  the  sediment 
pool  storages.  Only  when  the  emergency  releases  are  commenced  later  in 
the  drought  periods  are  the  pool  drawdowns  not  encroaching  into  the 
sediment  pool.  A  zero  flow  analysis  indicated  that  the  Bear  Creek  reser¬ 
voir  would  provide  approximately  4.5  months  of  sustained  5  ft^/s  L  tw- 1 .  iw 
augmentation  when  using  average  monthly  evaporation  rates.  It  is  esti¬ 
mated  this  would  be  providing  about  2  to  3  ft^/s  of  augmentation  t  >  t  ■ 
city  of  Ames  well  fields.  Since  the  Bear  Creek  reservoir  is  tnoupah;- 
providing  sustained  low-flow  augmentation  and  resultant  aquifer  re,  hi: 

It  must  be  viewed  as  providing  only  emergency  releases  and  temp  ,i  r. 
such  as  Hallet's  Quarry  pumping  did  in  1977. 
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F/G  13/2 


NL 


TABLE  A-19 


Bear  Creek  Water  Supply  Reservoir 


Dam: 


Location,  River  Mile 
Legal 


Watershed  Area,  Sq.  Mi. 

Earthen  Embankment ,  1-35  with  "eyebrow" 
dam  across  bridge  opening 
Height ,  Ft . 

Top-of-Dam,  NGVD 

Spillway,  erodible  broad-crested  weir 
Width,  Ft. 

Crest  Elevation,  NGVD 
Service  Spillway,  fixed-crest  box 
inlet,  concrete  chute 
Width,  Ft. 

Crest  Elevation,  NGVD 
Low-Level  Outlet 

Reservoir: 

Conservation  Pool,  NGVD 
Capacity,  Ac. -Ft. 

,  Inches 
,  MGallons 
Area,  Acres 

100-Year  Flood  Pool,  NGVD 

SPF  Flood  Pool,  NGVD 

100-Year  RPP  Sediment  Pool,  NGVD 
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1  mile  above 
Skunk  River 
NWl/4,  Sec.  5, 
T84N,  R23W, 
Story  County 
31 


54 

982 

275 

975 


20 

970 

30"  RCP 


970 

2,650 

1.6 

8,630 

160 

975.2 

979.2 
951.0 


ONION  CREEK  RESERVOIR 


The  Onion  Creek  reservoir  is  located  1  mile  northwest  of  Ames  on  the  Onion 
Creek  tributary  to  Squaw  Creek.  The  dam  would  be  formed  by  an  earthen 
embankment  with  a  concrete  chute  spillway  and  saddle-type  emergency 
spillway.  Pertinent  reservoir  and  spillway  data  are  listed  on  table  A-20. 

As  with  the  Bear  Creek  reservoir,  due  to  limited  storage  capacity  and  poor 
base  flow  characteristics,  the  reservoir  will  provide  for  no  sustained 
low-flow  releases,  only  emergency  releases.  The  June  1976  -  August  1977 
drought  falls  in  the  current-day  21-year  period  of  record  at  the  Lincoln 
Way  Squaw  Creek  gage  and  thus  was  utilized  to  evaluate  the  Onion  Creek 
site.  For  simulation  purposes,  the  ungaged  Onion  Creek  reservoir  inflows 
were  assumed  to  be  equal  to  the  ratio  of  the  drainage  areas  times  the 
recorded  Squaw  Creek  flows  in  Ames.  The  Squaw  Creek  drainage  area  at  the 
gage  is  204  square  miles  and  the  Onion  Creek  watershed  is  19  square  miles. 
Therefore,  the  Onion  Creek  flows  used  were  10  percent  of  the  corresponding 
Squaw  Creek  flows.  Again,  the  HEC-5  Reservoir  Simulation  Program  was  used 
to  simulate  releases  and  downstream  flows.  The  alternative  was  evaluated 
of  maintaining  5  ft^/s  at  the  Squaw  Creek  gage  at  Lincoln  Way  with 
emergency  releases  from  Onion  Creek  reservoir  starting  at  various  times 
into  the  experienced  drought.  The  results  are  shown  on  plate  A-47 . 

The  effects  of  sediment  deposition  in  the  reservoir  pool  take  away  from 
the  amount  of  usable  storage  available  throughout  the  life  of  the  project. 
Annual  sediment  yields  determined  by  the  SCS  were  7,000  tons  per  year  under 
present  watershed  conditions.  For  the  RPP,  the  sediment  yield  would  be 
4,800  tons  per  year.  Using  an  in-place  density  of  55  lbs/ft^,  these  two 
rates  equate  to  5.8  and  4.0  acre-feet  of  sediment  per  year.  The  100-year 
sediment  deposition  then  would  be  580  and  400  acre-feet.  These  quantities 
represent  inactive  pool  elevations  of  931  and  928  feet  NGVD  for  the  Onion 
Creek  reservoir.  As  shown  on  plate  A-47,  the  reservoir  is  capable  of 
maintaining  sustained  5  ft^/s  flows  throughout  the  1976-1977  drought  at 
the  Squaw  Creek  gage  without  encroaching  into  the  inactive  sediment  pools. 

A  zero  flow  analysis  indicated  that  the  Onion  Creek  reservoir  would  pro¬ 
vide  approximately  7  months  of  sustained  5  ft^/s  low-flow  augmentation 
when  using  area  average  evaporation  rates. 


SUMMARY 


Streamflow  yield  potential  on  both  Bear  and  Onion  Creeks  is  intermittent; 
thus,  base  flow  is  essentially  zero  for  both  streams  during  droughts. 

The  Onion  Creek  reservoir  has  more  usable  storage  and  thus  is  the  "better" 
water  supply  reservoir  from  the  reservoir  yield  standpoint,  even  though 
it  is  located  on  a  drainage  area  40  percent  smaller  than  the  Bear  Creek 
reservoir.  A  critical  drought  period  analysis  for  the  Ames  Lake  reval¬ 
uation  determined  the  critical  duration  to  be  18  months.  From  a  hydro- 
logic  standpoint,  it  is  felt  that  a  water  supply  reservoir  for  Ames  must 
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TABLE  A-20 


Onion  Creek  Water  Supply  Reservoir 


Dam: 


Location,  River  Mile  0.7  mile  above 

Squaw  Creek 

Legal  N'L  1/4 ,  Sec.  32, 

T84N,  R24U, 
Story  County 

Watershed  Area,  Sq.  Ml.  19 

Earthen  Embankment 

Height,  Et.  65 

Length,  Ft.  700 

Top-of-Dam,  NGVD  970 

Spillway,  saddle  type,  uncontrolled 
broad-crested  weir,  grass  lined 

Width,  Ft.  200 

Crest  Elevation,  NGVD  957 

Service  Spillway,  fixed-crest  box 
inlet,  concrete  chute 

Width,  Ft.  10 

Crest  Elevation,  NGVD  950 

Low-Level  Outlet  30'  RCP 

Reservoir: 

Conservation  Pool,  NGVD  950 

Capacity,  Ac-Ft.  3,100 

,  Inches  3.1 

,  MGallons  1,010 

Area,  Acres  200 

100-Year  Flood  Pool,  NGVD  956.9 

Maximum  Flood  Pool,  NGVD  967.5 

100-Year  RPP  Sediment  Pool,  NGVD  928.0 


A-3 1 


provide  beneficial  low-flow  augmentation  for  a  minimum  of  12  months.  This 
allows  a  6-month  lag  for  the  existing  aquifer  to  become  stressed  in  before 
emergency  water  supply  releases  are  coimaenced.  Neither  of  the  two  sites 
provide  for  this  recommended  minimum  12-month  capacity.  Consequently, 
the  Bear  and  Onion  Creek  water  supply  sites  do  not  appear  to  be  viable 
alternatives  for  ensuring  a  reliable  supply  of  water  to  the  city  of  Ames. 
Construction  costs  and  environmental  and  social  concerns  also  severely 
diminish  the  potential  of  the  Onion  Creek  site. 
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GENERAL  REEVALUATION  REPORT 


UPPER  SKUNK  RIVER  BASIN,  IOWA 
(AMES  LAKE) 

APPENDIX  B 
ECONOMIC  ANALYSIS 


SECTION  1  -  INTRODUCTION 


PURPOSE 


The  purpose  of  this  appendix  is  to  reevaluate  previous  studies  of  the  Upper 
Skunk  River  Basin  and  to  respond  to  expressed  concerns  that  have  appeared 
because  of  changing  needs  and  conditions  of  the  basin. 


BACKGROUND 


The  Ames  Lake  project  near  the  city  of  Ames,  Iowa,  was  recommended  for 
construction  by  a  1968  General  Design  Memorandum  (GDM).  Further  action 
was  not  taken  because  of  lack  of  public  support. 

Documents  reviewed  for  this  appendix  are  listed  as  follows:  (1)  the  U.S. 
Array  Corps  of  Engineers'  Interior  Review  of  Reports  for  Flood  Control  and 
Other  Purposes  -  Ames  Reservoir,  dated  10  December  1964;  (2)  the  U.S.  Army 
Corps  of  Engineers'  General  Design  Memorandum  No.  1,  dated  30  September 
1968;  (3)  the  Iowa  State  Water  Resources  Research  Institute  -  Iowa  State 
University's  Ames  Reservoir  Environmental  Study,  five  volumes  dated  1973; 
and  (A)  the  U.S.  Array  Corps  of  Engineers'  Review  of  Reports  for  Flood 
Control  and  Major  Drainage,  dated  1971. 

All  sites  studied  for  flood  control  in  the  above  reports  were  indicated  to 
be  infeasible,  with  the  exception  of  the  Gilbert  Reservoir  (Lake)  on  Squaw 
Creek  and  the  Ames  Reservoir  (Lake)  on  the  Skunk  River. 


HISTORICAL  FLOODING 


The  flood  of  1947  was  the  most  damaging  flood  of  the  Skunk  River.  The 
flood  of  1975  was  the  most  damaging  of  the  Squaw  Creek,  most  of  the  damage 
occurring  to  the  city  of  Ames,  Iowa. 

Damage  surveys  made  for  a  number  of  past  floods  of  the  Skunk  River 
furnished  a  basis  of  economic  analysis  for  referenced  reports.  Persons 
whose  properties  were  located  in  the  floodplain  of  each  flood  were  inter¬ 
viewed  to  determine  the  type  and  extent  of  damage.  The  floodplain  area 
was  divided  into  reaches  as  shown  on  plate  B-l. 
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SECTION  2  -  ECONOMIC  ANALYSIS 


PURPOSE 


The  purpose  of  this  economic  analysis  is  to  compute  benefits  and  costs  of 
reducing  flood  damage  for  projects  of  various  types  and  location  throughout 
the  basin.  Projects  selected  for  study  were: 

a.  a  Squaw  Creek  detention  reservoir,  i.e.,  no  conservation  pool 

b.  an  Ames  local  protection  project 

c.  three  alternative  sizes  of  the  Ames  Lake  project 

d.  a  downstream  agricultural  levee  project 


METHODOLOGY 


For  the  purpose  of  preliminary  analysis,  information  updated  from  past 
reports  was  used  where  possible  without  introducing  excessive  error. 

Recent  preliminary  survey  procedures  were  used  for  collecting  data 
involving  the  city  of  Ames,  Iowa.  This  was  needed  because  of  the  new 
floodplain  development  that  has  occurred  since  the  latest  flood  survey 
recorded  for  the  area. 

For  a  project  appearing  to  be  a  candidate  for  further  study,  two  interest 
rates,  8-5/8  percent  and  8-7/8  percent,  were  used  for  discounting  purposes 
during  the  process  of  computing  benefits  and  also  in  converting  project 
construction  costs  to  annual  costs.  The  purpose  of  using  two  rates  was  to 
show  a  change  in  benefit-cost  ratio  (BCR)  with  a  change  in  interest  rate. 

Computed  benefits  represent  Average  Annual  Damage  (AAD)  reductions  that  a 
project  plan  is  expected  to  produce.  Backwater  profiles  and  corresponding 
frequencies  of  occurrence  needed  for  AAD  computations  were  developed  to 
provide  a  basis  for  deriving  damage  frequency  curves  to  be  used  in  the 
analysis . 

For  projects  with  a  clear  preliminary  indication  of  infeasibility,  existing 
and  future  growth  benefits  were  the  only  benefits  developed.  For  those 
indicating  project  feasibility,  other  benefits  were  considered,  as  needed. 
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SECTION  3  -  TYPES  OF  BENEFITS 


EXISTING  BENEFITS 


Existing  benefits  are  those  resulting  from  a  consideration  of  damageable 
properties  existing  at  present  time.  The  benefits  result  from  decreased 
inundation  of  properties  that  are  damageable  when  brought  into  contact 
with  water.  This  damage  is  equated  to  the  cost  necessary  to  restore  these 
properties  to  their  original  condition.  When  inundation  is  reduced  or 
prevented  by  a  project,  the  damage  is  considered  to  be  reduced  or  elimi¬ 
nated,  and  benefits  are  credited  to  the  project. 


EMERGENCY  OPERATION  BENEFITS 


Emergency  operation  benefits  are  based  upon  emergency  costs  incurred  during 
flooding.  These  costs  are  equivalent  to  damage,  and,  when  correlated  to 
frequency  of  occurrence,  can  be  used  to  derive  annual  benefits. 


FLOOD  INSURANCE  BENEFITS 


These  benefits  occur  when  protection  eliminates  the  administrative  costs 
of  the  National  Flood  Insurance  Program.  The  present  method  is  to  count 
the  number  of  houses  in  the  100-year  floodplain  under  existing  conditions 
compared  to  those  under  project  conditions.  The  difference  in  number,  or 
the  number  of  houses  removed  from  floodplain  status,  multiplied  by  the 
annual  administrative  cost  per  house,  represents  the  amount  of  flood 
insurance  benefits  provided  by  the  project. 


FUTURE  GROWTH  BENEFITS 


Increased  damage  from  future  flood  events  is  expected  when  properties 
experience  an  increase  in  value  of  damageable  properties  during  future 
years.  In  addition  to  Increased  damage  to  the  structure  and  contents  of 
existing  establishments,  there  may  be  damage  to  new  structures  that  will 
occupy  currently  unoccupied  land.  If  this  future  change  occurs  as  a 
result  of  existing  development  trends,  then  an  analysis  of  increased  flood 
damage  is  used.  If  the  change  is  induced  as  a  result  of  the  project 
reducing  the  flood  hazard,  then  the  beneficial  effects  of  land  enhance¬ 
ment  are  analyzed  as  location  benefits. 

Computations  of  the  effects  of  future  growth  as  related  to  residential  and 
commercial  properties  were  based  upon  OBERS  projections.  Because  OBERS 


B-3 


projections  Include  areas  outside  of  the  floodplain,  results  may  be  larger 
than  normally  expected  for  the  floodplain.  However,  If  infeaslbillty  Is 
clearly  Indicated,  refinement  of  the  analysis  may  not  be  necessary.  For 
agricultural  crops,  future  growth  computations  were  based  upon  an  assump¬ 
tion  of  annual  growth  In  yields  consistent  with  those  realized  for  other 
similar  agricultural  areas  and  with  historical  growth  rates. 


SECTION  4  -  PRELIMINARY  SCREENING 


Table  B-l  lists  the  projects  found  to  be  Infeasible  through  procedures 
used  for  preliminary  screening.  Project  location  is  shown  on  plates  2 
and  3  of  the  main  report. 


TABLE  B-l 

Infeasible  Projects 


Name  of  Project 
Squaw  Creek  Reservoir  Project 
Ames  Local  Protection  Project 
Downstream  Agricultural  Levees 


Project  Purpose 

Single  purpose  flood  control; 

no  conservation  pool 
Flood  protection  of  a  part  of 
the  city  of  Ames  floodplain 
Flood  protection  of  a  sample 
agricultural  floodplain 


BACKGROUND 


Background  information  for  each  project  listed  in  table  B-l  is  given  in 
the  following  paragraphs. 


SQUAW  CREEK  RESERVOIR  PROJECT 


Eight  downstream  reaches  of  Squaw  Creek  and  four  downstream  reaches  of  the 
Skunk  River  were  studied  for  flood  control  benefits  derived  from  the 
reduced  height  of  peak  flows  that  would  result  from  a  proposed  Squaw  Creek 
Reservoir  project.  Possible  benefits  would  occur  for  residential,  commer¬ 
cial,  public,  and  agricultural  properties  along  the  Squaw  Creek,  and  for 
agricultural  properties  along  the  Skunk  River. 
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AMES  LOCAL  PROTECTION  PROJECT 


Four  reaches  of  Squaw  Creek  within  the  city  of  Ames,  Iowa,  were  studied 
for  flood  control  benefits  resulting  from  urban  lands  being  protected  from 
Squaw  Creek  floods  by  proposed  use  of  levees  and  floodwalls.  Properties 
that  would  be  protected  Include  many  that  were  damaged  by  the  1975  Squaw 
Creek  flood. 


DOWNSTREAM  AGRICULTURAL  LEVEES 


A  trial  project  site  involving  25,000  feet  of  agricultural  levee  was 
studied  to  obtain  information  regarding  two  types  of  damage  reduction: 
(1)  a  reduction  of  agricultural  damage  along  the  Skunk  River  and  (2)  a 
supplement  to  the  damage  reduction  given  by  a  proposed  upstream  lake 
project . 

The  selected  trial  project  location  was  along  the  Skunk  River  near  river 
mile  207,  and  including  sections  10,  11,  14,  23,  24  and  25,  Township  81 
North,  Range  23  West,  Polk  County,  Iowa.  The  location  was  selected 
because  it  appeared  to  involve  the  widest  floodplain  in  Polk  County  and 
the  greatest  number  of  acres  protected  per  mile  of  levee.  Therefore,  it 
represents  the  best  potential  for  a  positive  project. 


METHODOLOGY 


The  methodology  used  for  analyzing  each  project  listed  in  table  B-l  is 
given  in  the  following  paragraphs. 


SQUAW  CREEK  RESERVOIR  PROJECT 


The  analysis  for  the  Squaw  Creek  Reservoir  project  used  certain  assumptions 
that  were  made  to  reduce  the  amounts  of  study  time  used  for  preliminary 
screening  of  projects.  These  assumptions  are  described  as  follows: 

a.  It  was  assumed  that  the  project  would  remove  all  damage  for  the 
downstream  floodplain  of  Squaw  Creek.  Complete  damage  removal  would  be 
unlikely.  However,  the  assumption  would  overstate  damage  reduction  and 
offset  other  preliminary  computations  that  would  understate  or  omit  other 
benefits . 

b.  It  was  assumed  that  the  project  would  reduce  damage  for  the 
downstream  floodplain  of  the  Skunk  River.  Damage  curves  for  these 
downstream  reaches  were  computed  by  combining  county  crop,  product  Ion  data 
with  current  normalized  crop  prices  to  derive  damage  per  acre  value  for 
each  reach.  The  damage  per  acre  value  was  combined  with  elevation-acre 
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curves  from  the  1968  GDM  report  to  derive  damage  curves  for  each  reach. 
Damage  curves  were  integrated  with  elevation  frequency  curves  to  produce 
AAD  relationships  needed  to  compute  benefits. 

c.  Computations  of  the  effects  of  future  growth  as  related  to  resi¬ 
dential  and  commercial  properties  were  based  upon  OBERS  projections  for 
area  BEA  104.  For  agricultural  crops,  future  growth  computations  were 
based  upon  the  assumption  of  1  percent  annual  growth  in  yields. 


AMES  LOCAL  PROTECTION  PROJECT 


Tvo  levels  of  protection  were  computed  for  the  Ames  Local  Protection  proj¬ 
ect  to  provide  some  indication  of  benefit  change  with  changes  of  protection 
level.  Computation  of  "other  benefits"  was  not  considered  necessary 
because  of  the  low  BCR's  anticipated.  Usual  methods  of  converting  recorded 
floor  elevations  and  property  values  to  damage  data  were  used  to  produce 
damage-elevation  curves.  These  were  in  turn  related  to  updated  frequency 
curves. 


DOWNSTREAM  AGRICULTURAL  LEVEES 


An  index  station  for  use  of  a  damage-frequency  curve  was  designated  at 
River  Mile  207.  Updated  flow  frequency  relationships  were  provided  by 
the  Rock  Island  District's  Hydraulics  Branch.  Damage  relationships  were 
derived  by  combining  elevation-acre  Information  obtained  from  U.S.  Geo¬ 
logical  Survey  topographic  maps  with  damage  per  acre  information  obtained 
from  previous  Skunk  River  studies.  These  were  updated  to  present  time  to 
produce  damage  curves.  Damage  curves  were  correlated  with  frequency 
curves  to  produce  flood  control  benefits.  The  1  percent  assumption  was 
used  to  compute  future  benefits. 


COMPUTATIONS 


Table  B-2  indicates  the  results  of  the  computations  used  to  determine  the 
degree  of  infeasibility. 
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TABLE  B-2 


Results  Indicating  Degree  of  Infeaslblllty 


BCR 


Name  of  Project 

Existing 

Benefits 

($1,000) 

Future 

Benefits 

($1,000) 

Total 

Benefits 

($1,000) 

Annual 

Cost 

($1,000) 

(8-5/8*) 

Interest 

Rate 

Squaw  Creek  Reservoir  Project 

1,769.5 

236.3 

2,005.8 

2,573.9 

0.78 

Ames  Local  Protection  Project 

100-Year  Level  of  Protection 

8.0 

2.9 

10.9 

166.0 

0.06 

500-Year  Level  of  Protection 

15.8 

10.1 

25.9 

173.5 

0.16 

Downstream  Agricultural  Levees 

25-Year  Level  of  Protection 

Natural  Flows 

60.7 

0.6 

61.3 

262.6 

0.23 

Modified  Flows 

55.6 

0.6 

56.2 

239.5 

0.23 

100-Year  Level  of  Protection 

Natural  Flows 

67.0 

0.7 

67.7 

305.5 

0.22 

Modified  Flows 

61.7 

0.6 

62.3 

278.0 

0.22 

These  projects  were  not  studied  further  because  of  the  definite  Indication 
of  Infeaslblllty. 


SECTION  5  -  THE  AMES  LAKE  PROJECTS 


BACKGROUND 


A  project  In  the  location  selected  by  the  1968  GDM  appeared  to  be  the  most 
logical  site  that  could  be  used  to  satisfy  BCR  requirements  and  also  help 
solve  problems  of  major  concern  to  the  city  of  Ames,  Iowa,  and  to  downstream 
farmlands.  Conditions  such  as  floodplain  development,  construction  costs, 
Interest  rates,  hydraulic  assumptions,  etc.,  have  changed  since  the  1968 
study.  Therefore,  further  benefit-cost  analyses,  optimization  and  alloca¬ 
tion  procedures  resulting  In  new  recommendations  were  needed  in  order  to 
answer  questions  and  needs  of  the  concerned  public. 

The  following  study  plan  was  adopted: 

a.  Update  the  1968  Ames  Lake  project  presented  by  the  GDM  to  prelimi¬ 
narily  determine  a  BCR  and  a  basis  to  proceed  with  further  study. 

b.  If  item  a.  Indicates  a  chance  for  feasibility,  study  various 
project  sizes  at  the  Ames  site  to  help  give  preliminary  indication  of  a 
lake  capacity  that  would  give  an  optimum  financial  return. 
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Three  lake  capacities  were  selected  for  study  with  the  understanding  that 
additional  capacities  may  be  studied  If  a  more  satisfactory  Indication  of 
results  was  Indicated*  Capacities  to  accommodate  5.2,  3.6,  and  3.0  inche 
of  runoff  were  selected. 

The  study  Involved  multipurpose  lake  projects.  As  was  true  for  the  1968 
GDM,  the  primary  purpose  for  each  lake  project  would  be  flood  control. 
Other  purposes  available,  such  as  water  quality  control,  recreation,  etc. 
would  be  updated  to  accommodate  needs  Indicated  by  the  interested  public. 


LAKE  PURPOSES 


Each  lake  purpose  has  storage  requirements  to  be  provided  In  the  project 
design.  Table  B-3  indicates  the  storage  requirements  indicated  by  the 
1968  GDM  report  for  various  purposes  anticipated  in  1968. 

The  table  shows  that  the  purposes  of  water  quality  control,  fish  and 
wildlife,  and  recreation  can  use  storage  from  the  same  allocated  pool 
without  jeopardizing  yield  requirements. 


TABLE  B-3 


Storage  Allocation  for  the 

1968  GDM  Report 

(1j.2"  Lake) 

Type  of  Storage 

Amount  (Acre-Ft)  of  Storage 

Flood  Control 

89,500 

Water  Quality  Control  ) 

Fish  and  Wildlife  7 

Recreation  ) 

26,100 

Silt  Storage 

8,400 

Total 

124,000 

The  purposes  anticipated  for  current  requirements  of  lake  design  are 
essentially  the  same  as  those  for  the  1968  design,  exceptions: 

a.  "Water  Supply"  has  been  added  as  a  purpose. 

b.  The  storage  requirements  of  "Water  Quality  Control"  have 
decreased. 

Water  supply  was  indicated  to  be  a  need  based  on  studies  made  by  the  city 
of  Ames.  Present  water  supply  is  from  wells  tapping  a  shallow  aquifer. 
Water  demand  projected  by  the  city  Indicates  that  this  source  of  water 
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will  likely  be  dangerously  reduced  in  the  future.  The  city  has  suggested 
that  the  shallow  water  aquifer  could  be  recharged  by  water  Infiltration 
from  the  lake  bottom  and  release  channel  of  a  proposed  Ames  bake. 

Decreased  requirements  for  "Water  Quality  Control"  were  Indicated  because 
of  recent  construction  by  the  city  of  Ames  of  a  waste  water  treatment 
plant  giving  high  percentage  reduction  of  biochemical  oxygen  demand.  Since 
effluent  from  waste  water  treatment  discharges  Into  the  Skunk  River,  the 
new  plant  substantially  reduced  the  low-flow  augmentation  requirement  for 
an  Ames  Lake  Project. 


SECTION  6  -  THE  1968  AMES  LAKE  PROJECT 


BENEFITS 


Benefits  of  the  1968  GDM  Ames  Lake  project  were  updated  with  appropriate 
Indices.  Results  of  this  update  are  shown  in  table  B-4. 


TABLE  B-4 


Benefit  Update 
1968  Ames  Lake  Project 


Project  Purpose 

1968  Benefits 
(81,000) 

Benefits  Updated  to  1986 
(SI, 000) 

Flood  Control 

681.1 

3,675.0 

Water  Quality  Control 

325.2 

1,183.7 

Fish  and  Wildlife 

42.8 

155.8 

Recreation 

341.0 

1,159.1 

Totals 

1,390.1 

6,173.6 

CONSTRUCTION  COSTS 


Construction  costa  were  computed  using  new  unit  quantities 
unit  prices.  Interest  during  construction  was  computed  as 
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and  updated 
shown  by  table 
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TABLE  B-5 


Interest  During  Construction  for 
the  1968  Ames  Lake  Project  Update 
T8-T78T~Intere8tRate) 


Stage 

(Year) 

Construction 

Cost 

($1,000) 

Time  to  Base 
Year  and 
Payments 

Factor  for  Compd. 
Interest  Increase 
at  4-5/162  Per 
Payment 

Accumulated 
Interest  to 
Base  Year 
($1,000) 

I  1988 

10,784.3 

4.5 

(9) 

.4623 

4,985.6 

II  1989 

14,379.0 

3.5 

(7) 

.3439 

4,944.9 

III  1990 

17,973.7 

2.5 

(5) 

.2350 

4,223.8 

IV  1991 

14,379.0 

1.5 

(3) 

.1351 

1,942.6 

V  1992 

14,379.0 

0.5 

(1) 

.04321 

621.3 

Total 

71,895.0 

16,718.2 

ANNUAL  COSTS  AND  BENEFIT-COST  RATIO 


Annual  costs  were  computed  in  accordance  with  table  B-6. 


TABLE  B-6 


Annual  Costs  for  the 
1968  Ames  Lake  Project  Update 


Item 


Construction  Costs 

Interest  During  Construction  (at  8-5/82) 
Total 

Inter  ^t  and  Amortization  (.086272) 
Annual  Operation  and  Maintenance 


Cost 

($1,000) 

71,895.0 

16.718.2 

88.613.2 


Annual 

Cost 


($1.000) 


7,644.8 

694.9 


Total 


8,339.7 


The  BCR  computed  from  the  Information  In  tables  B-4,  B-5,  and  B-6  was  0.74. 
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SECTION  7  -  THE  5.2-INCH  AMES  LAKE  PROJECT 


STORAGE  REQUIREMENTS 


The  safe  yields  and  corresponding  storage  requirements  estimated  by  the 
Rock  Island  District's  Hydraulics  Branch  for  the  5.2-inch  lake  project  are 
indicated  by  table  B-7. 


TABLE  B-7 


Item 


Yield  Versus  Storage  Required 
for  the  5.2-lnch  Project 


Safe  Yield  Elevation 
(ft*/s)  a/  (NGVD)  b/ 


Storage  Requirement 
(Sediment  Pool  Plus 
Seepage  Included) 
(Acre-Feet ) 


Water  Supply  Purpose  5 
Water  Quality  Control  Purpose  2 
Fish  and  Wildlife  Purpose  10 
Conservation  Pool  18 


942.0 

937.6 

946.0 

950.0 


19.600 

13.600 
26,800 
34,500 


a /  Cubic  feet  per  second 

bj  National  Geodetic  Vertical  Datum  of  1929 


The  Rock  Island  District's  Hydraulics  Branch  indicated  that  all  purposes 
listed  in  table  B-7  can  use  storage  from  the  34,500  acre-foot  conservation 
pool  without  jeopardizing  yield  requirements. 


As  was  true  of  the  1968  5.2-lnch  project,  a  recreation  purpose  was  included 
in  the  1986  5.2-inch  project.  The  recommended  maximum  drawdown  of  the 
recreation  pool  during  periods  of  drought  was  7  feet,  from  elevation  950 
to  elevation  943  NGVD.  Storage  represented  by  this  drawdown  would  be 
shared  with  other  purposes  between  elevations  946  and  943  NGVD. 


The  assumptions  regarding  the  use  of  the  conservation  pool  to  provide 
storage  requirements  of  the  various  secondary  purposes  was  considered  to 
be  adequate  for  preliminary  analysis. 

Flood  control,  the  primary  purpose  of  the  lake,  requires  89,500  acre-feet 
between  the  conservation  pool  elevation  of  950  feet  NGVD  and  the  maximum 
flood  pool  elevation  of  976  feet  NGVD. 


DAMAGE  REACHES 


A  description  of  the  damage  reaches  used  by  the  1968  GDM  and  adopted  for 
this  1986  Ames  Lake  analysis  are  listed  in  table  B-8. 
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TABLE  B-8 


Damage  Reaches  for  the  1968 
Ames  Lake  Project  on  the  Skunk  River 


Reach 

Mile 

From  To 

Description 

1 

0.0 

93. 1 

Mouth  of  Skunk  River  to  Mouth  of  North  Skunk  River 

2 

93. 1 

179.5 

Mouth  of  North  Skunk  River  to  Mouth  of  Indian  Creek 

3A 

179.5 

187.5 

Mouth  of  Indian  Creek  to  Jasper-Polk  County  Line 

3B 

187.5 

202.1 

Jasper-Polk.  County  Line  to  Polk-Story  County  Line 

4 

202. 1 

215.0 

Polk-Story  County  Line  to  Ames  Damsite 

METHODOLOGY 


Benefits  were  estimated  for  each  purpose  as  explained  In  paragraphs  that 
follow. 


FLOOD  CONTROL 


Damage  curves  for  agricultural  damage  were  determined  by  using  elevation 
acre  curves  derived  in  the  1968  Ames  Reservoir  (Lake)  analysis  and  com¬ 
bining  them  with  current  elevation-frequency  curves  to  derive  Average 
Annual  Acres  (AAA)  for  each  crop  for  each  reach.  AAA  were  multiplied  by 
an  updated  dollar  loss  per  acre  to  derive  AAD.  The  AAD  with  the  project 
in  operation  was  subtracted  from  the  AAD  without  the  project  to  obtain 
flood  control  benefits. 

The  loss  per  acre  used  to  derive  AAD  for  crops  was  determined  by  using 
current  normalized  crop  prices  and  yields  and  production  costs  provided 
by  the  agricultural  extension  services  of  the  involved  counties. 

Rural  property  benefits  were  computed  by  updating  benefits  used  in  the 
1968  GDM,  using  NCD  recommendations  for  updating  factors. 

Commercial  and  residential  development  has  been  added  to  the  Skunk  River 
floodplain  during  years  following  the  1968  GDM  report.  The  following 
method  was  used  to  identify  the  development,  its  size,  and  approximate 
data: 


a.  Recent  topographic  maps  furnished  by  the  city  of  Ames  were  used 

to  Identify  new  development  and  to  estimate  the  ground  elevations  near  each 
establishment  and  the  approximate  size  of  the  buildings. 

b.  Values  of  buildings  and  contents  were  estimated  from  approximated 
building  size  and  floor  elevations  by  comparing  dimensions  with  values 
calculated  for  similar  facilities. 
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The  above  data  collected  for  the  various  land-use  categories  were  used  to 
develop  damage  curves  for  each  reach,  which,  when  combined  with  current 
frequency  curves,  provided  the  basis  for  computing  AAI)  reductions  repre¬ 
senting  flood  control  benefits  under  existing  conditions  of  development. 

Flood  control  benefits  under  future  conditions  of  development  were  not 
computed  for  residential  land  use  because  of  the  small  amount  of  existing 
benefit.  Similar  to  methods  used  for  the  Squaw  Creek  Reservoir  analysis, 
computation  of  future  growth  benefits  for  commercial  properties  was  based 
upon  the  OBERS  projections,  and  future  growth  for  agricultural  crops  was 
based  upon  1  percent  annual  growth.  Flood  control  benefits  are  summarized 
in  table  B-9. 


TABLE  B-9 

Flood  Control  Benefits  for 
the  5.2-Inch  Ames  Lake  Project 


Benefit  Type 
Exist ing 

Base  Year  Increase 
Future  Growth  Increase 

Total 


Amount  ($1,000)  at 
8-5/8%  Interest  Rate 

3,286.2 

191.6 

197.2 

3,675.0 


WATER  SUPPLY 


The  Jaes  Reservoir  Environmental  Study  made  in  1973  by  the  Iowa  State 
Water  Resources  Research  Institute  (ISWRRI),  Iowa  State  University, 
projected  a  need  to  augment  the  existing  shallow  well  system  by  year 
2000.  The  city  of  Ames  is  in  the  process  of  investigating  a  number  of 
methods  that  can  be  used  to  increase  the  source  of  water  for  the  city. 

One  method  is  to  allow  recharging  of  the  shallow  water  aquifer  from  the 
lake  bottom  and  release  channel.  The  lake  project  would  be  sized  to 
satisfy  the  infiltration  required  to  provide  the  recharge  water  needed. 

There  are  a  number  of  difficulties  in  the  process  of  determining  the 
storage  pool  necessary  to  provide  the  needed  recharge  of  the  aquifer: 

(1)  There  have  been  changes  in  water  use  trends  since  the  1973  report; 
and  (2)  without  extensive  soil  studies,  detailed  computation  of  the 
amounts  of  infiltration  to  be  expected  is  not  possible. 

The  5  cubic  feet  per  second  (ft^/g)  safe  yield  and  corresponding  19,600 
acre-feet  of  storage  indicated  by  table  B-7  may  be  low  for  future  projec¬ 
tions,  but  Is  assumed  adequate  for  present  time. 
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Water  supply  benefits  can  be  represented  by  the  least  cost  alternative. 

The  city  of  Ames  has  estimated  that  two  deep  wells  Into  the  Iordan 
Sandstone  Aquifer  at  a  cost  of  $2.5  million  would  serve  their  water  supplv 
needs.  The  cost  Includes  maintenance,  operation,  and  water  treatment 
costs  for  a  45-year  pump  life.  Converted  to  100-vear  life  for  comparison 
purposes,  the  cost  would  he  approximately  $3.1  million.  A  single-purpose 
lake  of  capacity  to  provide  19,600  acre-feet  of  storage  would  cost  approxi¬ 
mately  $6.4  million,  including  annual  maintenance  and  operation  over  a 
100-year  project  life.  The  deep  well  alternative  is  clearly  the  least 
cost  alternative. 

The  city  has  Indicated  a  possibility  of  tapping  another  shallow  aquifer, 
thereby  providing  an  additional  source  of  water.  It  is  possible  that  use 
of  a  shallow  aquifer  in  part  or  total  would  be  less  expensive.  However, 
at  this  time,  information  is  not  available. 

Benefits  represented  by  the  ’east  cost  alternative  are  equated  to  the 
annual  cost  of  the  alternative.  To  estimate  annual  costs,  it  is  necessary 
to  estimate  the  division  between  (1)  first  costs  of  constructing  the  two 
deep  wells  and  Installing  their  equipment  and  (2)  the  operation  and  main¬ 
tenance  costs,  Including  water  treatment  needed  for  deep  well  water  sources. 

Operation  and  maintenance  was  based  upon  updated  values  taken  from 
Appendix  5  of  the  Ames  Reservoir  Environmental  Study  prepared  by  ISWRRI. 
Appendix  5,  table  5-3-10,  represents  annual  values  of  estimated  costs 
using  various  interest  rates  and  a  45-year  life.  The  annual  costs  of 
well,  pump,  and  maintenance  were  converted  to  first  costs.  The  result 
represents  "comparative  Incremented  cost"  as  defined  by  ISWRRI  and  does 
not  Include  costs  of  Installing  and  operating  a  well.  Therefore,  these 
costs  were  increased  by  an  estimated  Installation  and  operation  cost.  The 
water  treatment  cost  was  computed  by  subtracting  costs  for  well  and  pumps 
from  the  $2.5  million  total  costs  estimated  by  the  city.  Table  B-10 
illustrates  the  breakdown  of  costs  and  how  updated. 


TABLE  B-10 

Computation  of  Water  Treatment  Costs 
Conversion  of  ISWRRI  Annual  Costs  to  1986  First  Costs 


ENR 


Tvpe  of  Unit 
or  Operation 

Annua  1 
Cost  Per 
Unit 
($1,000) 

C.F.  Factor 
to  First 
Cost  (45-yr. 
Life  at  7%) 

First 

Co  st  Pe  r 
Unit 

($1,000) 

Index 
Update 
to  Year 
1986 

1986 

First  Cost 
Per  Unit 
($1,000) 

Number 

of 

Units 

Total 

First 

Cost 

($1,000) 

Deep  Well 

8.1 

13.61 

110.2 

3.13 

344.9 

2 

689.9 

Dec;;  Well  Pump 
Maintenance  and 

1.9 

13.61 

25.9 

3. 1  3 

81.1 

2 

162.2 

Operation 

1.0 

13.61 

13.6 

3. 1  3 

42.6 

2 

85.2 

Total  937.3 


► 
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The  following  costs  are  estimated  for  labor  to  drill  wells  and  install 
pumps : 


Item 


Cost  ($1,000) 


Drilling  Wells  481.2 

Installing  Pumps  362,  9 


Total 


844.  1 


Total  First  Costs  ($1,000)  =  937.3+844.1  -  1,781.4 

Assuming  that  the  remaining  costs  are  water  treatment  costs,  these  costs 
can  be  computed  as  follows: 

City  of  Ames  Total  Cost  (in  $1,000)  minus  Total  First  Costs  (in  $1,000) 
=  2,500.0  -  1,781.4  =  718.6 

Table  B-ll  shows  further  itemized  data  to  indicate  how  the  parts  make 
up  the  total. 


TABLE  B-ll 


Total  Cost  Estimate  for 
Proposed  Deep  Well  Water  Supply 


ISWRRI 

Updated 

Labor 

Total  Costs 

Values 

Values 

to 

Including 

(Yr.  1970) 

(ENR  Index) 

Install 

Labor 

Item 

($1,000) 

($1,000) 

($1,000) 

($1,000) 

Two  Deep  Wells 

220.4 

689.9 

481.2 

1,171.  1 

Two  Deep  Well  Pumps 

51.8 

162.2 

362.9 

525.  1 

Maintenance  and  Operation 

27.2 

85.2 

N.  A. 

85.2 

Treatment 

Not 

Applicable 

718.6 

Total 

2, 500.0 

Table  B-12  adds  the  pump  replacement  anu  interest  during  construction  to 
the  total  costs  in  order  to  compute  annual  cost. 


TABLE  B-12 

Annual  Costs  (6-5/8%  Interest)  for 
Deep  Well  Least  Cost  Alternative 


Amount 

Item  ($  1 , 000) 

First  Cost  1,69b. 2 

Interest  During  Construction  (at  8-5/8%)  1 24. 1 


Annual 

Cost 


($1,000) 


Total 


1,820.3 


TABLE  B-12  (Cont'd) 


I 

[) 


Interest  and  Amortization  (.086272)  157.0 

Operation  and  Maintenance  7.1 

Water  Treatment  62.0 

Pump  Replacement  (at  $310,800) 

Assume  replaced  every  50  years 

(.01598)  ($310,800)  (.086272)  0.4 


Total  266.5 


Assuming  that  benefits  are  equal  to  annual  costs,  water  supply  benefits 
are  $266,500. 

WATER  QUALITY 


According  to  table  B-7 ,  the  Ames  Lake  requirement  for  water  quality  control 
is  13,600  acre-feet.  The  least  cost  alternative  for  water  quality  control 
is  a  single-purpose  lake  with  capability  to  provide  this  storage.  Using 
plate  B-2,  a  first  cost  of  $3.4  million  is  indicated. 


Annual  costs  were  estimated  as  indicated  by  table  B-13. 

TABLE  B-13 

Annual  Costs  (8-5/8%  Interest)  for 
Single-Purpose  Lake  for  Water  Quality  Storage 


Item 


First  Cost 

Interest  During  Construction  (at  8-5/8%) 
Total 

Interest  and  Amortization  (.086272) 
Operation  and  Maintenance 


Amount 

($1,000) 

3,400.0 

536.2 


3,936.2 


Annual 

Cost 

($1,000) 


339.6 

30.9 


Total 


370.  5 


Benefits  can  be  equated  to  annual  charges.  Therefore,  water  quality 
control  benefits  of  $370,500  are  credited  to  the  project. 


FISH  AND  WILDLIFE 

According  to  table  B-7,  the  Ames  Lake  storage  requirement  for  the  Fish  and 
Wildlife  Purpose  is  26,800  acre-feet.  The  10  ft^/s  safe  yieid  used  to 
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compute  this  storage  requirement  results  from  an  analysis  given  hy  Hu¬ 
ll. S.  Fish  and  Wildlife  Service  in  1968,  and  recently  verified  by 
Rock  Island  District's  Environmental  Branch  for  use  In  1986. 

The  cost  Indicated  by  plate  B-l  for  a  lake  that  would  provide  116,800  acr- 
feet  of  storage  is  approximately  $9  million,  representing  an  annual  cost 
of  $980,600.  Since  benefits  can  be  equated  to  annual  costs,  this  method 
would  indicate  annual  benefits  of  $980,600. 

The  method  of  computation  used  by  the  U.S.  Department  of  Interior,  as 
given  by  a  letter  dated  21  November  1968  included  in  the  1968  Ames 
Reservoir  GDM  No.  1,  gave  benefits  amounting  $41,860  at  1968  prices, 
amounting  to  $155,800  when  updated  to  1986. 

Table  B-14  gives  the  computations  of  fish  and  wildlife  benefits  used  by 
the  U.S.  Fish  and  Wildlife  Service. 


TABLE  B-14 

Computation  of  Fish  and  Wildlife  Benefits 


Item  Annual  Net  Value  ($) 

Estimated  Annual  Fishery  Values 


St  ream  above  Dam 
Stream  below  Dam 
Ames  Lake 
Sub impoundment 

Total  Net 

Item 

Estimated  Annual 


-400 
/  50 
J5.625 
4  ,94o 

40,915 

Annual  Net  Value  ($) 
Wildlife  Values 


Deer  -125 
Upland  Game  -230 
Waterfowl  1,350 
Damsite  Impoundment  _ 0 


Total  Net  945 


Total  Fish  and  Wildlife  =  $40,915  +  $945  =  $41,86U 
Updated  to  1986  (ENR  3.72)  =  $155,800 

Because  of  the  preliminary  nature  of  the  study,  sources  of  more  reliable 
information  were  not  readily  available.  Therefore,  an  average  value  was 
used  amounting  to  $568,200  [($980,600  +  $155,800)  t  2]. 
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RECREATION 


The  safe  yield  studies  made  by  Rock  Island  District's  Hydraulics  Branch 
indicated  that  a  5-foot  drawdown  from  the  conservation  pool  level  could 
be  allowed  during  drought  years.  With  the  surface  of  the  conservation 
pool  at  950  feet  NGVD,  the  5-foot  drawdown  would  place  the  water  surface 
at  elevation  945,  and,  according  to  pool  elevation  probability  given  by 
table  1-15  (Exhibit  1,  Hydrology  and  Hydraulic  Design)  of  the  1968  GDM 
report,  would  occur  once  every  2  years  on  the  average.  Drawdown  to  the 
elevation  of  the  sediment  pool  (elevation  933)  would  occur  once  every  50 
years.  Therefore,  according  to  the  information  given  by  the  table,  there 
appears  to  be  some  hazard  potential  allowed  in  the  storage  requirements 
assumed  for  the  recreation  pool  of  the  1968  analysis. 

For  the  purpose  of  preliminary  analysis,  the  basis  of  recreational  facili¬ 
ties  expense  was  assumed  to  be  that  used  by  the  1968  GDM,  with  the  conser¬ 
vation  pool  considered  to  be  established  at  elevation  950  feet  NGVD. 

Projections  in  Appendix  3,  "Outdoor  Recreation  and  Open  Spaces,"  of  the 
ISWRRI  report  differ  from  those  used  in  the  1968  GDM  and  appeared  to  use  a 
more  detailed  analysis.  Therefore,  the  ISWRRI  projections  were  used  herein. 

There  are  recreational  benefits  currently  generated  through  public  use  of 
"greenbelt"  facilities,  a  project  constructed  and  used  at  a  later  date 
than  that  of  the  1968  GDM  report  for  Ames  Lake.  For  the  proposed  Ames 
Lake  project,  those  "greenbelt"  facilities  located  within  that  part  of  the 
Skunk  River  Valley  to  be  occupied  by  the  proposed  lake  would  be  removed 
and  replaced  by  the  lake.  Therefore,  the  affected  greenbelt  benefits 
are  deducted  from  the  recreational  benefits  that  would  be  generated  hy 
the  proposed  Ames  Lake. 

The  following  assumptions  and  procedures  were  used  in  the  computation  of 
recreational  benefits: 

a.  Public  demand  will  force  maximum  recreational  development. 

b.  The  number  of  visitation  days  listed  in  Appendix  3  was  modified 
to  represent  the  1986  to  2086  period  and  used  in  the  analysis. 

c.  The  current  recreational  value  per  visitor  day  was  derived  using 
the  point  system  in  the  1965  Water  Resources  Planning  Act,  "Principles  and 
Guidelines  for  Water  Related  Land  Resources  Implementation  Studies,"  and 
EC  1105-2-161,  FY  1986  Reference  Handbook.  Using  these  procedures,  the 
value  of  a  1986  visitor  day  was  determined  to  be  $3.39  for  the  Ames  Lake, 
and  $2.83  for  the  greenbelt  facilities. 

Benefit  computations  were  made  as  indicated  by  table  B-15. 
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TABLE  B-15 


Recreational  Use  for  1986 
Ames  Lake  Project  ($.S“  Capacity) 
100-Year  Period  of  Analysis  at  8-578% 


Year 

Interval 

Annual 

Visitation 

($1,000) 

Annual 
Benefit 
at  $3.39 

Per  Visitor 
Day 

($1,000) 

Capital 
Value  For 
Indicated 
Interval 
($1,000) 

Present 

Worth 

Factor 

($1,000) 

Present 

Worth 

($1,000) 

1986 

to 

1991 

320.7 

1,087.2 

4,270.3 

1.0000 

4,270.3 

1991 

to 

1996 

335.5 

1,137.7 

4,466.7 

0.6612 

2,953.4 

1996 

to 

2001 

349.9 

1,186.2 

4,659.1 

0.4372 

2,036.9 

2001 

to 

2006 

366.9 

1,243.8 

4,885.4 

0.2891 

1,412.4 

2006 

Co 

2011 

386.6 

1,310.6 

5,147.8 

0.1912 

984.3 

2011 

to 

2016 

408.4 

1,384.5 

5,438.0 

0. 1 260 

685.2 

2016 

to 

2021 

431.0 

1,461.1 

5,738.9 

0.0836 

479.8 

2021 

to 

2026 

454.9 

1,542.1 

6,057.0 

0.0553 

334.9 

2026 

to 

2031 

480.6 

1,629.2 

6,367.7 

0.0365 

233.6 

2011 

to 

2036 

508.2 

1,722.8 

6,760.8 

0.0160 

101.6 

2036 

to 

2086 

5,082.0 

17,228.0 

196,553.5 

0.00026 

50.2 

Total 

Present  Worth  Value 

$13,542.6 

Annua  1 

Value  at 

8-5/8%  for 

100  Years 

>  .086272  x  $13, 

542,600  =  : 

$1,168,300 

Benef 1 t 

coraputat 

Ions  for  the 

greenbelt  area 

to  be  occupied  by  the  Ames  hake 

were  made  as  Indicated  by  table  B-16. 
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TABLE  B- 16 


Recreational  Use  for  the 
Greenbelt  Development 
100-Year  Period  of  Analy9l9  at  8-5/8% 


Year  Interval 

Annual 

Visitation 

($1,000) 

Annual 
Benefit 
at  $2.83 

Per  Visitor 
Day 

($1,000) 

Capital 
Value  For 
Indicated 
Interval 
($1,000) 

Present 

Worth 

Factor 

($1,000) 

Present 

Worth 

($1,000) 

1986  to  1991 

46.3 

131.6 

516.9 

1.0000 

517.2 

1991  to  1996 

47.9 

135.6 

532.6 

0.6612 

352.1 

1996  to  2001 

49.3 

139.5 

547.9 

0.4372 

239.5 

2001  to  2006 

51.6 

146.0 

573.9 

0.2891 

165.9 

2006  to  2011 

55.8 

157.9 

620.2 

0.1912 

1  18.5 

2011  to  2016 

61.1 

172.9 

679.1 

0.1260 

85.6 

2016  to  2021 

65.3 

184.8 

725.9 

0.0836 

60.7 

2021  to  2026 

69.3 

196.1 

770.2 

0.0553 

42.6 

2026  to  2031 

73.4 

207.7 

815.8 

0.0365 

29.8 

2031  to  2036 

77.5 

219.3 

861.3 

0.0160 

13.8 

2036  r  j  2086 

775.0 

2,193.2 

25,022.1 

0.00026 

6.5 

Total  Present  Worth  Value  $1,632.2 
Annual  Value  at  8-3/8%  for  100  Years 
=  .086272  x  $1,632,200  =  $140,800 


The  recreation  benefit  accredited  to  the  Ames  Lake  proiect  Is  $1,027,300 
($1,168,300  -  $140,800). 


TOTAL  BENEFITS 


Table  B-17  summarizes  the  benefits  that  can  be  credited  to  the  5.2-lnch 
Ames  Lake  project. 
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TABLE  B-17 


A  Benefit  Summary  for  the  1986 
5.2-Inch  Ames  Lake  Project 


Bom*  fit 

Item  ($  1 ,00'>J 


Flood  Control  *  3,675.0 
Water  Supply  266.5 
Water  Quality  Control  370.5 
Fish  and  Wildlife  568.2 
Recreation  1.027.5 


Total  5,907.7 


*  includes  future  growth 


BENEFITS  VERSUS  COSTS 


Annual  costs  are  the  same  as  those  given  on  table  B-6  for  the  updated  1968 
Ames  Lake,  in  the  amount  of  $8,339,700.  The  BCR  is  therefore  0.71 
($5,907,700  t  $8,339,700). 


SECTION  8  -  THE  3.6-INCH  AMES  LAKE  PROJECT 


BACKCROUND 


To  evaluate  the  3. 6-inch  lake,  a  comparison  of  storage  requirements  of  the 
3.6-inch  lake  with  those  of  the  5. 2-inch  lake  and  corresponding  benefits  for 
each  purpose  shoi.ld  be  made. 

Flood  Control  -  Full  flood  pool  for  the  5.2-inch  lake  is  at  elevation  976 
feet  NGVD  compared  to  a  968-foot  elevation  for  the  3.6-inch  lake.  The 
reduced  capacity  for  the  flood  control  pool  will  not  significantly  impact 
damage  for  floods  lower  than  the  100-year  frequency.  Damage  for  floods 
higher  than  the  100-year  flood  would  be  greater  than  that  experienced  for 
the  5.2-lnch  lake,  but  would  not  impact  AAD  significantly  because  of  the 
lower  frequency  of  occurrence  of  floods. 

It  was  therefore  assumed  that  the  flood  control  benefit  for  the  3.6-inch 
lake  would  be  the  same  as  the  flood  control  benefit  for  the  5.2-inch  lake. 

Water  Supply,  Water  Quality,  and  Fish  and  Wildlife  -  Since  all  three  of 
these  purposes  are  satisfied  by  the  storage  required  by  the  10  ft-Vs  safe 
yield,  and  the  3.6-inch  lake  project  is  considered  to  be  in  the  same  loca¬ 
tion  as  that  for  *-he  5.2-inch  lake,  the  3.6-inch  lake  benefits  for  these 
three  purposes  are  assumed  to  be  the  same  as  those  for  the  5.2-inch  lake. 
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Recreation  -  The  conservation  pool  for  the  3.6-inch  lake  is  considered  to 
be  at  elevation  949  feet  NCVD  as  compared  to  conservation  pool  elevation 
950  feet  NGVD  for  the  5.2-inch  lake.  Change  in  recreation  activity  that 
would  result  from  this  1-foot  difference  in  pool  elevation  is  considered 
to  be  minimal;  therefore,  use  of  the  same  recreation  benefits  as  used  for 
the  5.2-inch  lake  is  considered  adequate. 


BENEFITS  AND  COSTS 


Therefore,  to  compute  the  BCR  for  the  3.6-inch  Ames  Lake  project,  benefits 
equal  to  those  of  the  5.2-inch  reservoir  were  used  for  all  purposes. 

The  estimated  construction  costs  were  $48,734,000.  The  estimated  interest 
during  construction  was  computed  in  accordance  with  table  B-18. 


TABLE  B-18 

Construction  Cost  Estimated  by  Year  and 
Interest  During  Construction  (8-5/8%  Interest) 


Stage 

(Year) 

Const  r. 
Cost 

($1,000) 

Time  to 

Base  Year 
and  Payments 

Factor  for 

Corapd.  Interest 
Increase  at  4-5/16% 
Per  Payment 

Accumulated 
Interest 
to  Base  Year 
($1,000) 

I  1988 

6,582 

3.5 

(7) 

.3439 

2,263.5 

It  1989 

10,970 

2.5 

(5) 

.  2350 

2,577.9 

III  1990 

16,264 

1.5 

(3) 

.1351 

2,197.3 

IV  1991 

14,918 

0.5 

(1) 

.04  32 

644.4 

48,734 

7,683.  1 

Annual  costs  are  computed  in  accordance  with  table  11-19,  using  a  100-year 
period  of  analysis. 


TABLE  B-l  9 

Annual  Costs  for 
the  3.6-Inch  Ames  Lake  Project 


Item 


Construction  Cost 

Interest  During  Construction 

Total 


Costs 

($1,000) 

48,734.0 
/  ,683.  1 

56,417. 1 


Annual 
Cost  s 
($1,000) 


Interest  and  Amortization  (.086272) 
Annual  Operation  and  Maintenance 


4,862.2 

471.0 


Total 


5,338.2 
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The  BCK  using  the  benefits  designated  rnr  the  3.6-lnch  reservoir  Is  1.11 
($5,907,700  t  $5,338,200). 

SECTION  9  -  THE  3.0-INCH  AMES  LAKE  PROJECT 

BENEFITS  FOR  VARIOUS  PURPOSES 


Similar  to  the  assumptions  made  for  the  3.8-inch  Ames  Lake  project,  benefits 
for  the  3.0-lnch  project  are  assumed  to  be  the  same  as  those  for  the  5.2- 
Inch  project,  with  the  exception  of  that  for  the  recreation  purpose.  The 
benefit  computation  Is  explained  in  paragraphs  that  follow. 


RECREATION  PURPOSE 


The  conservation  pool  for  the  3.0-tnch  lake  Is  considered  to  be  at  elevation 
946  feet  NGVD.  This  is  4  feet  lower  than  the  conservation  pool  for  the 
5.2-inch  lake;  therefore,  recreational  benefits  based  upon  shoreline  at 
the  lower  elevations  were  computed.  The  shoreline  at  the  pool  elevation 
after  5  feet  of  drawdown  would  be  941  feet  NOVI).  The  visitation  curve  >f 
table  3-4-2  (1SWRRI,  Appendix  3)  represents  pool  elpvation  940.  Using 
elevation  940  In  lieu  of  elevation  941  would  Introduce  minimal  error  and, 
therefore,  was  used  in  the  analysis.  The  visitation  curve  of  ISWKRI  table 
3-4-2  was  modified  to  represent  projections  of  visitations  from  1986 
through  2086.  The  computation  was  made  bv  moving  the  shape  of  rurve  ahead 
11  years  and  then  assuming  constant  rate  Increase  n(  *39, 31111  visits 
each  5  years  (87,900  per  vear)  between  vears  2036  through  2086. 

Computations  using  this  modified  projection  are  shown  hv  table  B-2o, 


TABLE  B-20 

Benefit  of  Recreational  Use  for 
the  3.0-Inch  Ames  Lake  Project  for 
100-Year  Period  of  Analysis  (fl-5/flf!  Interest ) 
Conservation  Pool  Elevation  940 


Annua  1 

Benef It 

Capl tal 

Modified 

at  $3.39 

Value  For 

Preser.  t 

Annual 

Per  Visitor 

Ind  i  cated 

Worth 

Visitation 

Day 

In terva 1 

Factor 

Year  Interval  ($1,000) 

($1,000) 

($1,000) 

( $  1 , noo ) 

Present 
Worth 
( $  I , non) 


1986  to  1991  280.8 


951.9 


3,739.1  1.0000  3,739.1 


1991  to  1996 


291.5 


3,908.4 


0.6612 


2,584.2 


TABLE  B-20  (Cont'd) 


1996  to  2001 

305.  7 

1,036.3 

4,070.6 

0. +372 

1,779.7 

2001  to  2006 

320.0 

1,084.8 

4,261.1 

0.2891 

1,231.9 

2006  to  2011 

336.8 

1,141.8 

4,485.0 

0.1912 

837.5 

2011  to  2016 

355.2 

1,204.1 

4,729.7 

0. 1260 

595.9 

2016  to  2021 

374.2 

1,268.5 

4,982.7 

0.0836 

416.  5 

2021  to  2026 

394.4 

1,337.0 

5,251.7 

0.0553 

290.4 

2026  to  2031 

416.  1 

1,410.6 

5,540.8 

0.0365 

202 . 2 

2031  to  2036 

439.  5 

1,489.9 

5,852.3 

0.0160 

93.6 

2036  to  2086 

4,395.0 

14,899.0 

169,983.3 

0.00026 

44.2 

Total  Present  Worth  Value  1  1,835.2 
Annual  Value  at  8-5/84  for  1U0  Years 
=  .086272  x  11,835,200  =  1,021.0 


Because  of  the  decreased  shoreline  for  the  3.0-inch  lake,  benefits  for  the 
greenbelt  area  that  would  be  replaced  by  the  lake  were  assumed  Co  be 
decreased  by  9  percent  from  that  computed  for  the  5.2-inch  lake.  The 
resulting  greenbelt  benefits  are  $127,800.  Therefore,  the  recreation 
benefits  for  the  3.0-inch  lake  are  $893,200  ($1,021,000  minus  $127,800). 

BENEFITS  VERSUS  COSTS 

Table  8—2 1  summarizes  the  benefits  that  ca"  he  credited  to  the  3.0-im-h 
Ames  Lake  project. 


TABLE  B-21 


Item 


Summary  of  Benefits  for 
Various  Purposes  of  the  3.0-Inch  Project 


Benefit  (8-5/8Z) 

($1,000) 


Benefit  (8-7/8:,) 
( $  1 , 000 ) 


Flood  Control 
Water  Supply 
Water  Quality  Control 
Fish  i,  Wildlife 
Recreat ion 


*  3,675.0 

266.  5 
370.5 

568.2 

891.2 


3,675.  ' 
2  /  a  .  5 
381.6 
576.  7 
82  3.  5 


TOTAL 


5,773.4 


5,731.6 


*  Includes  future  growth 
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A  summary  of  benefits  versus  cost  is  given  ny  table  B-22 


TABLE  B-22 

Benefits  Versus  Costs  Summarized 
Using  ^Two  Interest  Rates 


Item 

Costs 

(8-5/8Z)  (8-7/8%) 

($1,000)  ($1,000) 

Annual  Cost1. 

n-wn — 7F7T87 
($1,000)  ($1,000) 

Construction  Cost 

42,000.0 

42,000.0 

Interest  During 

Construction 

6,621.5 

6,829.2 

TOTAL 

48,621.5 

48,829.2 

Interest  &  Amortization 

4,194.7 

4,334. 

Annual  Operation  and 

Maintenance 

405.7 

405. 

TOTAL 

4,600.8 

4,740. 

Benefits 

5,771.4 

5,731.1 

BCR’s 

1.25 

1 . 

Net  Benefit 

1,172.8 

99  I  .  ■ 

SECTION  10  -  COST-SHARING 


INTRODUCTION 


Cost-sharing  studies  are  used  to  Inform  local  Interests  of  their  expected 
costs  based  upon  the  benefits  thev  would  receive  from  the  various  purposes 
designed  into  the  project.  Such  studies  are  performed  after  a  derision 
has  been  made  regarding  the  project  capacity  that  appears  to  be  most  cost 
effect ive . 


ALLOCATION  STUDIES 


Cost-sharing  is  based  upon  the  results  of  cost  allocation  studies  made  to 
determine  an  equitable  distribution  of  project  costs.  The  method  used  for 
projects  studied  by  the  Corps  of  Engineers  is  known  as  "the  Separable 
Costs-Pemalning  Benefits  Method"  conducted  upon  the  most  cost-effective 
project.  Based  upon  the  BCR's  and  net  benefits  for  the'  three  sizes  of  the 
Ames  Lake  projects  studied,  the  1. 0-inch  lake  was  selected  as  being  the 
most  cost-effective  of  the  three,  and,  therefore,  most  acceptable  for  cost- 
sharing  considerations. 


ELEMENTS  OF  THE  ALLOCATION 


The  elements  of  the  allocation  are  (l)  the  alternative  single-purpose 
annual  costs,  (2)  the  separable  costs  and  (3)  the  remaining  benefits. 
Benefits  used  for  determining  the  allocation  are  limited  by  the 
alternative  single  purpose  costs  (the  lesser  of  the  two).  Remaining  bene¬ 
fits  are  the  differences  between  separable  costs  and  the  benefits  limited. 
The  percentages  of  each  remaining  benefit  as  compared  to  the  total  are  used 
to  compute  the  allocation. 


ALTERNATIVE  SINGLE-PURPOSE  COSTS 


These  costs  are  derived  by  computing  the  annual  costs  of  each  single-pur- 
pose  lake  project  designed  to  provide  the  required  storage  for  each  pur¬ 
pose.  Each  single-purpose  storage  requirement  Is  based  upon  the  safe 
yield  requirement  computed  by  the  Hydraulics  Branch.  After  storage 
requirements  are  Identified,  the  correspond  1 ng  first  cost  of  single¬ 
purpose  reservoirs  are  provided  through  use  of  the  acre-foot,  cost  curve 
of  plate  B-2. 

The  storage  requirements ,  single-purpose  costs,  and  corresponding  annual 
costs  (alternative  single-purpose  costs)  are  shown  by  table  B-23. 


TABLE  B-2  1 


Single-Purpose  Dam  Costs 
for 

Designated  Purposes 


Storage 

Single- 

Requi  rement. 

Purpose  Cost 

Annual  Costs 

Purpose 

( Ac  re-Ft ) 

($1,000) 

($1,000) 

Flood  Control 

37,600 

29,000 

3, 1 $9. 7 

Water  Supply 

19,600 

$,$00 

$99.2 

Water  Quality 

1  3,600 

3,400 

370.$ 

Fish  &  Wildlife 

2b, 800 

9,000 

980.6 

Rec  reat ion 

2b, 800 

9 ,  non 

980.6 

Table  B-24  gives 

costs  and  benefit* 

i  for  multiple-purpose  and  single- 

purpose  projects 

.  The  cost  of  recreation  facilities 

is  included,  whei 

appropr i ste . 

Table  B-24  also 

indicates  that  the 

only  specific  cost 

applicable  to  tl 

study  Is  for  rec 

reation  facilities 

and  improvements. 
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TABLE  B-24 


Ames  Reservoir:  Multiple-Purpose  and  Single-Purpose 
Costs  and  Benefits 

3.0-Inch  Lake  —  Cost  Allocation  Studies 


Item 

Multiple 

Purpose 

($1,000) 

Flood 
Cont  rol 
($1,000) 

Water 

Supply 

($1,000) 

Water 
Quality 
Cont  rol 
($1,000) 

Fish 

and 

Wi in  Li f e 
($1,000) 

Ror real i on 
(31, 00  > ) 

Project  Investment 

Dam  Structure 

37,218.4 

29,000.0 

5,500.0 

3,400.0 

9,000.0 

9 , 000 . J 

Recreation  Facilities 
Interest  During 

Const  ruct ion 

4,781.6 

6,621.5 

4,573.3 

867.4 

536.2 

1,419.3 

4,781.6 

2,173.3 

Total  Cost 

48,621.5 

33,573.3 

6, 367.4 

3,936.2 

10,419. 3 

15,954.9 

Annual  Financial  Cost 
Interest  and  Amortiza¬ 

4,194.7 

2,896.4 

549.3 

339.6 

898.9 

1 ,  3  7  ’> .  5 

tion 

Maintenance  and 

Operat ion 

400.9 

263.3 

49.9 

30.9 

81.7 

125.  1 

Total  Annual  Cost 

4,595.6 

3,159.7 

599.2 

370.  5 

980.6 

1, 501.4 

3.  Annual  Benefits 

Flood  Control  3,675.0 
Water  Supply  266.5 
Water  Quality  Control  370.5 
Fish  and  Wildlife  568.2 
Recreation  893.2 


Total  Annual  Benefits  5,773.4 


SEPARABLE  COSTS 


Table  B— 25  indicates  the  method  used  to  compute  a  separable  cost  for 
each  purpose.  The  separable  cost  of  a  purpose  is  the  multiple-purpose 
project  cost  minus  the  cost  of  a  project  with  the  purpose  omitted.  Since 
the  purposes  of  water  supply,  water  quality  control,  fish  and  wildlife, 
and  recreation  all  use  the  same  storage  pool,  the  cost  of  the  dam  struc¬ 
ture  for  the  project  representing  each  purpose  omitted  is  the  same  as  that 
for  the  multiple-purpose  project.  The  cost  of  recreation  facilities  is 
Included  in  each  project  cost  omitting  a  purpose,  with  the  exception  of  the 
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project  that  has  the  recreation  purpose  omitted*  The  result  of  these  con- 
put  at  Ions  indicates  zero  separable  costs  for  the  purposes  of  water  supply, 
water  quality,  and  fish  and  wildlife*  The  separable  cost  for  the 
recreation  purpose  is  the  same  as  the  recreation  facilities  cost  indicated 
for  the  multiple-purpose  project. 

Table  B-26  was  used  to  indicate  the  method  of  allocating  the  total  costs 
of  the  multiple-purpose  lake  to  its  various  purposes  using  the  separable 
cost -remaining  benefit  method. 
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The  purpose  of  this  letter  Is  to  seek  your  views 
and  recommendations  on  the  authorized  Ames  Lake  project 
and  other  water  resource  needs  in  the  Skunk  River  basin. 

Congress  authorized  construction  of  the  Ames  Lake, 
Iowa,  project  In  1961  based  on  a  feasibility  study  of 
the  Skunk  River  basin  directed  by  Congress.  The 
authorized  project  consists  of  a  dam  and  lake  located  on 
the  Skunk  River  about  5  miles  north  of  Ames,  Iowa,  shown 
on  the  enclosed  map.  The  authorized  purposes  of  the 
project  are  urban  and  rural  flood  control,  low  flow 
augmentation  of  the  Skunk  River  during  dry  periods,  and 
recreation  on  the  lake  and  adjacent  project  lands. 

Hater  supply  was  not  authorized  but  was  recommended  for 
addition  when  the  need  developed.  The  project  was 
placed  In  an^ Inactive  status  In  1973  because  State  and 
local  Interests  did  not  support  further  work. 

Since  1973,  the  city  of  Ames  has  recommended 
reassessment  of  reservoir  sites  in  the  Skunk  River  ba6ln 
with  special  emphasis  on  water  supply.  In  meetings  with 
local  officials  in  November  1983,  a  projected  need  fo 
additional  water  supply  and  an  existing  need  for  low 
flow  augmentation  of  the  Skunk  River  during  dry  periods 
was  cited.  Rural  and  urban  flooding  is  a  continuing 
problem.  For  example,  flood  damages  from  the  June  1975 
flood  on  Squaw  Creek  and  the  Skunk  River  below  Ames,  are 
estimated  at  more  than  $7  million  at  current  price  levels. 

There  are  two  options  for  Corps  of  Engineers’ 
future  activities  In  the  Skunk  River  basin: 

a.  Reactivate  the  Ames  Lake  project,  review 
project  recommendations,  and  revise  those  recommendations 
to  satisfy  existing  needs.  Complete  the  basin  study  and 
report  to  Congress  on  any  additional  water  resource 
programs  which  meet  the  criteria  for  Federal  participation. 
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b.  Deauthorlze  the  Ames  lake  project  and 
terminate  the  basin  study  with  a  report  recommending  no 
further  Federal  action.  Congress  has  established  the 
deauthorization  process  to  remove  projects  from  our 
study  backlog  which  lack  .local  support  and  are  not 
likely  to  be  built.  We  are  required  to  start  the 
process  for  deauthorization  If  a  project  has  not  been 
funded  since  1974. 

Attached  Is  a  response  sheet  soliciting  your  views 
and  recommendations  on  future  water  resource  programs  in 
the  Skunk  River  basin.  The  response  sheet  contains 
items  which  you  may  wish  to  consider  in  your  reply.  You 
may  also  wish  to  mark  up  and  return  the  enclosed  Ames 
area  map  or  Skunk  River  basin  map  to  indicate  locations 
of  problem  areas  or  proposed  water  resource  projects. 
Please  return  the  response  sheet  in  the  postage  paid 
envelope  by  March  15,  1984. 


Sincerely, 


a 


yW-Bernard  P 
O'  Coloael, 
District 


/QuJjL- 

.  Slofer 

Corps  of  'Engineers 
Engineer 


Enclosures 
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SCAlC  a?  S*OWN 


RESPONSE  SHEET 


February  -  1 984 


Please  Identify  probleaa  and  locations  and  give  your 
racoaaendation  on  solutions  to  those  or  other  water 
resource  problems.  Identify  specific  locations  on  the 
attached  asps. 


1.  Aaes  Lake  Project 


2,  Urban  and  Rural  Water  Supply 


3.  Urban  and  Rural  Flooding 


4.  Low  Flow  Augmentation  and  Water  Quality 


ID-A184  444 
UNCLASSIFIED 


GENERAL  REEUALUATION  REPORT  UPPER  SKUNK  RIUER  BASIN 
IOUA  (ANES  LAKE) «U)  ARNV  ENGINEER  DISTRICT  ROCK  ISL 
IL  JUL  87 


LAND 


F/C  13/2 


3/J 


NL 


M»kV  TO 
ATTCMTtOM  0*1 


11  MAY  B&4 


DEPARTMENT  OF  THE  ARMY 
ROCK  ISLAND  DISTRICT.  CORPS  OP  ENGINEERS 
CLOCK  TOWER  BUILDING 
ROCK  ISLANO.  ILLINOIS  61201 


NCRPO 

SUBJECT:  Reclassification  of  Authorised  Project,  Ames  Lake,  Iowa 


Comander,  North  Central  Division 
ATTN:  NCDPO 


1.  Reference  is  made  to  DAEN-CWP-C  2nd  indorsement  dated  20  June  1974, 
subject,  "Reclassification  of  Authorized  Projects,"  (30  May  74  -  NCRED-P) . 

This  correspondence  approved  the  reclassification  of  the  Ames  Lake,  Iowa 
project  from  "Active"  to  "Inactive." 

2.  This  project  was  authorized  by  the  1965  Flood  Control  Act  (HD  267/89/1), 
and  was  funded  for  Land  Acquisition  in  FT  1970  and  for  Initiation  of  Construction 
in  FT  1971.  At  the  time  of  reclassification  there  was  strong  opposition  to  the 
project  from  upstream  landowners  and  from  conservationists.  The  Governor  of 
Iowa  stated  that  the  State's  position  at  that  time  had  to  be  that  of  general 
opposition  to  the  project. 

3.  Recently  there  has  been  renewed  Congressional  and  local  interest  in  this 
project.  By  letter  dated  March  6,  1984,  the  city  of  Ames,  Iowa,  provided  us 
with  a  copy  of  a  resolution  of  the  City  Council  adopted  28  February  1984, 
requesting  reactivation  of  the  Ames  Lake  project  (letter  and  resolution 
Inclosed) . 

4.  The  latest  approved  Project  Cost  Estimate  (PB-3)  for  this  project, 

1  July  1973  prices  is  $21,900,000  Federal.  A  revised  estimate  would  have  to 
be  based  on  a  reevaluation  of  the  project.  After  approval  of  reactivation,  our 
first  year  funding  requirement  would  be  $250,000.  These  funds  would  be  used  to 
initiate  a  reevaluation  report,  examine  the  alternatives  to  serve  the  authorized 
purpose  of  flood  control,  low-flow  augmentation,  recreation,  and  addition  of 
water  supply  for  the  city  of  Ames.  The  city's  request  for  reactivation  and 
reevaluation  of  the  project  emphasised  water  supply  and  low-flow  augmentation. 

5.  It  is  recommended  that  the  Ames  Lake,  Iowa,  project  be  reclassified  from 
"Inactive"  to  "Active." 

1  Incl  (trip)  ARTHUR  E.  MILLER 

as  LTC,  Corps  of  Engineers 

Acting  Commander 
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CITY  OF  AMES  ,  IOWA 


5001u 


515/232-6210 


.-AMERICA  CTTY 
1982-1983 


March  6,  1984 


Colonel  Bernard  P.  Slofer 

Rock  Island  District  Corps  of  Engineers 

Clock  Tower  Building 

Rock  Island,  IL  61201 

SUBJECT:  Ames  Lake  (Reservoir)  Project 

Dear  Colonel  Slofer: 

This  letter  is  in  response  to  your  February  15,  1984  request 
for  input  regarding  the  Ames  Lake  Project.  Specifical ly,  the  City 
of  Ames  was  requested  to  respond  concerning  the  reactivation  or 
deauthorization  of  the  Ames  Lake  Project. 

The  Ames  City  Counicl  met  on  February  28,  1984  and  adopted 
Resolution  No.  84-48  (copy  enclosed)  requesting  the  Army  Corps  of 
Engineers  to  reactivate  the  Ames  Lake  Project.  While  not  endorsing 
a  specific  project,  the  Council  actively  supports  a  re-evaluation 
of  the  Ames  Lake  Project  and  requests  additional  studies  evaluating 
long-term  water  resource  capabilities  and  low-flow  stream  augmenta¬ 
tion.  The  droughts  which  occurred  in  Central  Iowa  during  the  last 
8  years  have  demonstrated  a  need  for  the  development  of  long-term 
water  resource  capabilities  and  low-flow  stream  augmentation. 

Ames  and  other  Story  County  governments  formally  requested 
Corps  of  Engineers'  assistance  following  the  1976-77  drought.  Their 
request  was  specifically  for  planning  and  development  assistance, 
particularly  for  the  side  stream  impoundment/greenbelt  concept, 
to  help  prevent  future  water  supply  shortages  in  the  county. 

Thank  you  for  this  opportunity  to  comment. 

Yours  very  truly, 

Steven  L.  Schainker 

City  Manager 
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Enclosure 
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RESOLUTION  NO.  64-48 


RESOLUTION  REQUESTING  CORP  OF  ENGINEERS  TO  REACTIVATE  THE  AMES  LAKE 
(RESERVOIR)  PROJECT,  FOR  THE  CITY  OF  AMES,  IOWA. 


WHEREAS,  the  Ames  Reservoir  Project  was  actively  considered  in  the  mid- 
1960' s;  and 

WHEREAS,  in  1971-73  the  Corps  of  Engineers  contracted  with  Iowa  State 
University  and  the  University  of  Iowa  for  a  major  environmental  study 
of  this  project  which  resulted  in  a  conclusion  that  the  large  multi¬ 
purpose  reservoir  originally  planned  was  environmentally  unacceptable  and 
no  longer  viable  on  a  benefit/cost  basis,  suggesting  alternatives  of 
green-belt  with  or  without  small  recreational  lake  developments;  and 

WHEREAS,  the  Corps  of  Engineers  must  now  either  recommend  to  Congress 
that  this  project  be  reactivated  or  deauthorized;  and 

WHEREAS,  the  enhancement  of  water  supply  resources  for  the  City  of  Ames 
and  low-flow  augmentation  of  the  Skunk  River  during  dry  periods  are 
reasons  for  reactivating  this  project;  and 

WHEREAS,  reactivation  of  this  project  will  keep  open  the  possibility  of 
additional  water  resource  studies  in  the  Ames  area  and  possibly  assist  in 
that  development;  and 

WHEREAS,  deauthorization  of  this  project  will  prevent  additional  study 
of  this  area,  and  prevent  securing  of  reauthorization  for  a  period  of 
five  to  ten  years; 

NOW,  THEREFORE,  BE  IT  RESOLVED  by  the  City  Council  of  the  City  of  Ames, 
Iowa,  that  the  Corp  of  Engineers  be  requested  to  reactivate  the  Ames 
Lake  (Reservoir)  Project. 


ADOPTEO  THIS  28TH  DAY  OF  FEBRUARY,  1984. 


Introduced  by:  Parks 
Seconded  by:  Thurston 

Voting  aye:  Curtis,  Parks,  Shank,  Thurston 

Voting  nay:  Atherly,  Brown  Absent:  None 

Resolution  declared  adopted  and  signed  by  the  Mayor  this  28th  day  of 
February,  1984. 
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NCDPO  (11  May  84)  Isc  lad 

SUBJECT:  Reclassification  of  Authorized  Project,  Ames  Lake,  Iowa 

DA,  North  Central  Division,  Corps  of  Engineers,  536  South  Clark  Street, 
Chicago,  Illinois  60605  *  }b|,\y  1994 

TO:  Cdr ,  DSACE  (DAEN-CW^-C)  HASH,  D.C.  20314 


1.  He  concur  with  the  recommendation  of  the  Acting  District  Coma  Oder  that  the 
Aaes  Lake,  Iowa,  project  be  reclassified 'from  the  Inactive  to  the  active  status 
for  the  reasons  stated  in  the  basic  correspondence. 

2.  Proapt  approval  action  Is  requested  as  this  project  has  been  included  the 
House  Subcommittee  mark-up  of  the  FT  85  Appropriations  Bill,  Report  No.  98-755, 
accompanied  by  HR  5653. 


1  Incl 
nc 


C.  CHIN,  P.E.,  Chief 
v  Program  Development  Office 


DAEN-CWP-C  <11  May  84)  2d  Ind 

SUBJECT:  Reclassification  of  Authorized  Project,  Ames  Lake,  Iowa 

HQ,  U.S.  Army  Corps  of  Engineers,  Washington,  D.C.  20314  2  JUL  1584 

TO:  Commander,  North  Centra 1< Division  ATTN:  NCDPO 

1.  We  approve  your  recommendation  to  reclassify  the  Ames  Lake,  Iowa,  project 
from  the  "inactive"  to  "active"  category  of  Civil  Works  projects. 

2.  Based  on  comments  received  from  the  Stafe  of  Iova,  the  City  of  Ames,  and 
others,  it  is  our  understanding  that  you  vrt.ll  reevaluate  the  project  prior 
to  making  any  recommendation  for  construction. 

FOR  THE  COMMANDER: 


wd  all  incl 


CF: 

Rock  Island  Dist. 


L.  H.  BLAKEY  (j 


Chief,  Planning  Division 
Directorate  of  Civil  Works 
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NCDPO  (11  May  84)  3rd  Ind 

SUBJECT:  Reclassification  of  -Authorized  Project,  Ames  Lak  ,  Iowa 

DA,  Horth  Central  Division,  Corps  of  Engineers,  536  South  Clark  Street, 
Chicago,  Illinois  60605-1592  1  1  JUL  l.'l ! 

TO:  Commander,  Rock  Island  District 

Tour  request  for  reclassification  of  the  Ames  Lake,  Iowa,  project,  from 
the  "inactive"  to  the  "active”  category  of  Civil  Works  projects  has  been 
approved.  Please  notify  the  applicable  Congressional  and  local  interests. 
FOR  THE  COMMANDER: 


Program  Development  Office 
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DEPARTMENT  fHt  ARMY 


POCK  iS:.AND  DISTRICT  .  '-»s  Of  ffu.  NFIH^ 

CLOCK  TOWFR  BUILDINC,  R  0JX  /Ov4 
ROCK  ISLAND  'UlNO.S  6  4  2CJ4 

■  t -  -e 

ATr|*»TlON 

Planning  Division 


a  7  SEP  1984 


NOTICE  OF  R EKVALHA T 1 uN 
OF 

AMKS  LAKE  PROJECT 
SKUNK  RIVER  BASIN 


Duo  to  renewed  State  and  local  Interest  ,  f.  h  **  Ames 
Lake  project  has  been  reclassified  from  "inactive"  to 
"active."  Reactivation  was  approved  by  the  Office  nf 
the  Chief  of  Engineers  on  Tulv  2,  1984.  Funds  hive  been 

appropriated  by  Congress  to  initiate  a  ree valuation 
report,  in  fiscal  vear  !  9  8  8  ( 0 etcher  198. 4  r>  September 

1985  ). 


The  Amos  Lake  pro  )e«’  r  w ?.  s  a u  t  *: <•  r  l  z  0  d  b  v  the  1  9  6  r> 

F  L o o d  Control  Act  (PL  89-298),  and  consists  of  a  dam 
and  reservoir  located  3  miles  upstream  of  Ames,  Iowa, 
on  the  Skunk.  River.  However,  opposition  to  the  project 
from  upstream  landowners  in  and  adjacent  to  the  reservoir 
and  from  conservationists,  prompted  Governor  Robert  Ray 
to  withdraw  support  for  the  project  In  -October  19?  3. 

The  prolect  was  classified  as  "  i  n  a  c  t  i  v  *  "  In  19  7  4. 

Water  resource  problems  and  needs  c  ■'  nl  in  u  e  t  o 
affect  the  Skunk  River  B  a  s 1 n .  Water  supply  needs  and 
low-flow  augmentation  are  partiiular  needs  in  the  Ames 
area,  while  flooding  ■*  o  n  t  i  n u  e  s  t  o  he  a  problem  through¬ 
out  the  Skunk  River  basic. 

The  s  t  v.  d  v  associated  with  this  reactivation  will 
evaluate  alternative  plans  which  would  serve  the  author¬ 
ized  purposes  of  f  1  o  >  d  centre-’,  ;  ■»  w  -  f  1  o  w  a  u  e  m.  entail  o  n  , 

and  water  based  recreation.  The  study  will  be  directed 
toward  current  needs,  including  water  s  1  p  p 1  v  for  the  Ames 
area.  It  will  he  r  o  n  d  u  ■- 1  e  d  In  a  <•  o  r  i  a  n  c  e  with  current 
criteria  t  •  *  r  planning  and  ronfttri-l  Un  f  federal  1  v 
assisted  water  resource  programs.  The  o  b  •  e  c  t  1 v  e  of  the 
study  will  he  to  determine  if  a  project  can  he  developed 
which  is  acceptable,  serves  the  same  purposes  as  the 
authorized  project,  and  me»r«*  the  criteria  for  Federal 
parti  c  (pat  I  im  •  *\  R  project. 

The  s'  • 1  !  v  wli!  he  c  o  n  «J  u  t  e  d  with  the  assist  a  ri  c  e  ,•>  f 
8  r  a  t  ••  and  1  'a  I  interests  wh  will  h  e  p  .  .  ■  u  r  a  g  e  d  to  p  a  r  - 
t  i  1  i  p  .1 1  '•  -is  ful1  r*  i  a  •:  n  !  n  g  partners. 


You  are  invited  to  assl* 
evaluation  of  .alternatives  d  i 


i  n 
i  ng 


the 

the 


d  e  /  e  1 

stl'l  V 


jpnent  and 
process . 


You  will 

be  Inf 

ornert  of  any  a  t  i :  d  v 

i  e  v  e 

l  o  p  ?n  e  n  f 

k  and  also 

provided 

o  p  p  o  r  t 

unities  to  Input  t 

■>  the 

s  t  n  d  v 

at  derision 

points. 

For 

furLhe 
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788-6361 , 

,  Ext. 
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Since 


i  y . 


oO'JUuiwi  CS 


William  C. 


{JjUcQr- 

Burns 


Colonel,  Corps  of  Engineers 
Mstrlct  Engineer 


KEOKUK  COUNTY  SUPERVISORS 


Phon»  515-622  2902 

Sigourney,  Iowa  52591 

March  20,  l°kh 


1ST  ric’  lnet-i 

Army  Enqirct:  district.  Rock  Island 
At  tent  ion:  ri  arming  Division 
Clock  Tower  Building,  ?.  n.  Box  20(n: 
Rock  Island,  Illinois  f i;-'.a-2004 


w  i  sh  to  thank  you  and  your  assistant  for  the  presentation 
V  made  to  Keokuk  County  on  March  in,  1933  concerning  the  Skunk 
Raver  Basin  and  its  flood  problems. 

As  you  indicated  in  your  presentation,  you  would  be  willing 
to  fly  the  Skunk  Piver  Basin  in  Keokuk  County  by  helicopter  and 
record  by  video  camera  the  entire  system.  The  county  would  like 
to  request  at  this  time  that  this  flight  be  conducted  to  facilitate 
•he  study  of  problems  in  the  flood  plain  area  and  assist  in  the 
•-•valuation  of  corrective  measures  deemed  necessary  for  future 
i  i.nninq. 


1  understand  this  flight  could  possibly  be  conducted  bv  your 
•  j c  s  a  public  service  to  Keokuk  County  and  its  flood  plain 
•-  -  ■lets.  In  the  event  you  need  to  assess  any  costs  of  this 
f  ’.inht  to  the  county,  please  so  advise  the  Board  of  Supervisors 
prior  to  conducting  the  flight. 


Thank  you  again  for  any  assistance  you  m?  be  able  to  render 
Keokuk  County. 


Very  trulv  yours, 

"  /A  > 

Dale  Sas-seen,  Chairman 
Keokuk  County  Board  of  Supervisors 
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DEPARTMENT  OF  THE  ARMY 

ROCK  ISLAND  DISTRICT  CORPS  OF  ENGINEERS 
CLOCK  TOWER  BUILDING  -  PO  BOX  2004 
ROCK  ISLAND.  ILLINOIS  81204  2004 

April  30,  IMS 


riuiiif  luiiito 


SDBJBCT;  Latter  Order  Bo.  BCR-1A-BS-0 1 25 


Mr.  J.  Michael  Nethery 
State  Conservationist 

United  States  Department  of  Agrlealtnre 

Soli  Conservation  Service 

Federal  Building,  Boon  493 

210  Walnut  Street 

Dea  Molaea,  Iowa  50309 

Dear  Hr.  Metbery: 

Thle  letter  conatltutea  funding  authority  under 
Flacal  tear  (FT)  85  appropriations  In  the  total  amount 
of  $30,000.00  for  use  hy  the  United  States  Department  of 
Agriculture,  Soil  Conservation  Service  to  provide  Input 
for  a  reevaluation  study  of  alternative  plans  for  the 
proposed  Aaea  Lake,  Iowa,  Flood  Cootrol  project  in  the 
Upper  Skunk  tlver  Basin  In  accordance  with  the  attached 
Scope  of  Work. 

The  FT  85  amount  of  $30,000.00  authorlaed  by  the 
Letter  Order  nay  not  be  exceeded  without  prior  written 
approval  froa  this  office.  Billing  shall  be  on  an 
SF  1080,  Indicating  either  partial  or  final  payacnt, 
and  forwarded  to  the  Comptroller,  U.S.  Army  Engineer 
District  at  the  above  letterhead  address.  Billing  shall 
be  for  work  covered  only  by  the  Scope  of  Work  end  shall 
cite  the  subject  Letter  Order  number  and  appropriation 
96x3122,  Construction  Ccneral,  sccount  Mo.  BE  138  30  610 
0  0000  FL.  Services  performed  pursuant  to  this  Letter 
Order  are  chargeable  to  the  cited  FT  85  appropriation 
until  December  31.  1985,  the  expiration  date  of  this 
order. 


c-  ;<) 


-2- 


Polot  of  contact  for  technical  questions  shall  fee 
Mr.  Joe  Rose,  309/788-6361,  Ext.  301,  aiul  for  adminictra 
tive  matters  please  call  Mr.  Paul  VanHooreb'.-ke  .  Ext-  296 

Sincerely, 

ORIGINAL  SIGNED  BY 


Janes  T.  Schnerre 

Acting  Chief,  Planning.  Division 

Enclosure 
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SCOPE  OF  WORK 
FOR 

STUDY  INPUT  BY  THE 

UNITED  STATES  DEPARTMENT  OF  AGRICULTURE 
SOIL  CONSERVATION  SERVICE 
IN  CONJUNCTION  WITH 

THE  UPPER  SKUNK  RIVER  BASIN  REEVALUATION  STUDY 
(AMES  LAKE) 


BACKGROUND 


Reactivation  of  the  previously  authorised  Aaes  Lake  project  was  approved  by  the 
Office  of  the  Chief  of  Engineers  on  July  2,  1984.  Subsequently,  the  Corps  of 
Engineers,  Rock  Island  District  Initiated  a  reevaluation  study  In  Fiscal  Year 
1985.  This  study,  associated  with  the  reactivation,  will  evaluate  alternative 
plans  to  the  Ames  Lake  project  which  would  serve  the  authorised  purposes  of 
flood  control,  low-flow  augmentation,  and  water-based  recreation.  The  study 
will  be  directed  toward  current  needs,  Including  water  supply  for  the  Ames  area 
The  objective  of  the  study  will  be  to  deteraine  If  a  project  can  be  developed 
in  the  Upper  Skunk  River  Basin  (above  Aaes)  which  Is  acceptable,  serves  the 
same  purposes  as  the  authorised  project,  and  aeets  the  criteria  for  Federal 
participation  In  a  project.  Preliminary  findings  are  expected  by  December  1985 


REQUIREMENTS 


In  conjunction  with  the  reevalutlon  study.  It  is  requested  that  the  United 
States  Department  of  Agriculture,  Soil  Conservation  Service  (USDA-SCS)  provide 
the  following  input: 

1.  During  the  ongoing  SCS  Skunk  River  Basin  Study,  the  SCS  will  investi¬ 
gate  flood  damage  in  small  watersheds  and  propose  remedies  for  a  few  sample 
watersheds.  Determine  if  the  data  could  be  extrapolated  to  the  watersheds 
above  Ames,  and  what  the  conclusions  are. 

2.  Evaluate  the  effects  of  soil  conservatlon/land  treatment  measures  on: 

a.  Sheet  and  rill  erosion  rates. 

b.  Delivered  sedimentation  rates  to  potential  reservoir  sites  (four 
site  locations  to  be  given). 

c.  Flood  peak  reduct  Ion/ runoff  rates  on  a  per  square  mile  basis  and 
on  the  main  stem  Skunk  River  and  Squaw  Creek.  Evaluate  a  2-year  to  100-year 
frequency  range. 

d.  Surface  aquifer  recharge_characteristlcs.  Estimate  potential 
benefits  to  the  aquifer  serving  the  Ames  well  fields. 
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3.  The  SCS  Skunk  River  Basin  Study  will  examine  the  effects  of  extensive 
tile  drainage  on  flow  during  droughts.  Furnish  any  preliminary  findings. 

4.  Address  the  effects  of  fluctuating  reservoir  levels  on  tile  drainage 
outlets.  Both  underground  and  open  channel  outlets  should  be  addressed. 
Mitlgative  alternatives  which  will  cause  the  least  damage  to  tile  outlets 
located  adjacent  to  proposed  reservoir  sites  should  be  identified.  An  inven¬ 
tory  of  existing  tile  outlets  located  below  potential  pool  levels  Is  required. 

5.  The  general  process  required  to  Initiate,  implement,  and  maintain  a 
watershed  project  in  the  Skunk  River  or  Squaw  Creek  Basin  above  Ames.  Include 
background  history  on  what  soil  conservation  measures  have  been  taken  in  the 
area  above  Ames. 

4.  Information  on  low-flow  Impacts  on  water  quality  between  Ames  and 
Newton. 

7.  Proposed  construction  needed  for  Improved  drainage  of  cropland  above 

Ames. 

8*  An  Inventory  of  potential  small  Impoundment  sites  for  drainage  areas 
less  than  5  square  miles  in  the  Skunk  River  and  Squaw  Creek  Basins  above  Ames. 

The  above  information  should  be  furnished  in  a  letter  report  to  the  Rock  Island 
District,  Corps  of  Engineers  by  December  31,  1985. 
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•  tPl*  TO 

ATTENTION  or 


DEPARTMENT  OF  THE  ARMY 

ROCK  ISLAND  DISTRICT.  CORPS  OF  ENGINEERS 
CLOCK  TOWER  BUILDING  -  PO  SOX  2004 
ROCK  ISLAND  ILLINOIS  S1204  2004 

jun  i b  mb 


*X»»n1nt  Division 


S^RTrcT:  Letter  Orilcr  'Jo.  RPt-T  A-S5-0 1? 5  ,  Revise'  ^ 

of  Vorlt 


**r.  J.  Mlcheei  Rotherv 
Stem  Con servst J on 1 s t 

Pnite-l  Jtntts  Depsrt»ent  of  Aft  1  cti  *  t  nt  t 
Sol1  ^ onservst 1  on  Strnlf e 
F e-lersl  tulldlnj,  Rons  3*3 
2 1  D  Ve 1  nut  Strspf 
Do*  “n1n*F,  Tows  SD3D'' 

9onf  4,r.  "etherst 

Attache!  Is  s  revise*  Scope  of  VorT  To  aupe r « e J '■ 
t^o  *e ope  of  VorV  attache*  to  tetter  Or<ier  vo.  JCT-T'i- 
SS-DI-S,  #*te<l  April  30,  1133.  fhr  Scope  of  "orl-  u.ici 
rnTUf*  an!  aotually  aareed  epon  i,or!nt  a  taor  "mt'oi 
■ertlnp  on  Hay  23,  1*Sri,  between  3 ec'  Tst an)  "intrir* 
renreaeatattvee  Messrs.  Joe  toss  soil  3o|i»r  l»»»  sol 
vr.  .liana  feel  snil  other  P3DA-8C>  ots*f  s»»t»r«. 

funl  1  ng  an*  ties  restrictions  an*  other  a*n 1 n' «- 
tratlve  Betters  remain  ss  state*  In  o-ir  April  30, 
c orr esponleoce  to  pen. 


Sincere l v 


Signed  By 

J.  T.  SCHNERRP 


bnr  i.  T!  !ni»r9«i 

f,  Plsnnifi"  Division 


Fnctosu’-e 
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(REVISED) 

SCOPE  OP  WORK 
POR 

STUDY  INPUT  BY  THE 

UNITED  STATES  DEPARTMENT  OP  AGRICULTURE 
SOIL  CONSERVATION  SERVICE 
IN  CONJUNCTION  WITH 

THE  UPPER  SKUNK  RIVER  BASIN  REEVALUATION  STUDY 
(AMES  LAKE) 


BACKGROUND 


This  revised  Scope  of  Work  supersedes  the  orlglnsl  Scope  of  Work  attached  to 
Letter  Order  No.  NCR-IA-85-0125  dated  April  30,  1985.  Revisions  to  the  original 
Scope  of  Work  were  required  and  mutually  agreed  upon  following  a  May  23,  1985, 
coordination  meeting  with  Mr.  Joe  Ross  and  Mr.  Roger  Less  of  the  U.S.  Army 
Corps  of  Engineers,  Rock  Island  District,  and  the  United  States  Department  of 
Agriculture,  Soil  Conservation  Service  (USDA-SCS)  represented  by  Mr.  James  Reel, 
Leader  of  Water  Resources  Planning,  and  other  team  members. 

REQUIREMENTS 

In  conjunction  with  the  Upper  Skunk  River  Basin  Reevaluation  Study  and  the 
May  23,  1985,  coordination  meeting.  It  Is  requested  that  the  USDA-SCS  provide 
the  following  Input:  (For  referencing  purposes,  numbered  Items  correspond  to 
the  original  Scope  of  Work  Items.) 

1.  Determine  on  a  feasibility  level  If  any  economically  feasible  soil 
conservation  projects  can  be  Identified  in  the  watersheds  above  Ames. 

2.  Evaluate  the  effects  of  soil  conservatlon/land  treatment  measures  on: 

a.  Erosion,  with  and  without  land  treatment. 

b.  Delivered  sedimentation  rates  to  the  following  four  identified 
potential  reservoir  sites: 

(11  Old  authorized  Ames  Lake  dam  site  on  the  Skunk  River,  sec.  13, 

T.  84  N.,  R.  24  W. ,  Story  County 

(2)  Bear  Creek  at  Interstate  35,  sec.  5,  T.  84  N.,  R.  23  W. ,  Story 

County 

(3)  Onion  Creek  -  Squaw  Creek  Basin,  sec.  32,  T.  84  N.,  R.  24  W., 
Story  County 

(4)  Squaw  Creek,  sec.  18,  T.  84  N.,  R.  24  W.,  Story  County 

c.  Flood  peak  reduction/runoff  rates  for  present  and  future 
conditions  for  Inventory  watersheds  above  Ames.  The  Rock  Island  District, 

Corps  of  Engineers  will  provide  flow-frequency  data. 
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d.  Acqulfer  recharge  characteristics  on  Skunk  River  Banin  upland 

aolla. 

3.  Delete  thla  It an  which  m  to  axes lne  tha  ef facta  of  extensive  tile 
drainage  on  flow  during  droughts. 

4.  Address  the  affects  of  fluctuating  rsservolr  levels  on  tile  drainage 
outlets.  Plot  any  known  private  tile  outlets  of  10-lneh  disaster  or  larger. 
Locate  outlets  of  all  legal  drainage  district  tile  on  7-1/2  alnute  quadrangle 
aaps.  Locate  above  tile  outlets  for  only  those  sreas  surrounding  the  four 
potential  reservoir  sites  identified  in  parsgreph  2.b.  The  Rock  Island  District, 
Corps  of  Engineers,  will  provide  the  various  pool  elevstlons  for  the  four  study 
sites.  Mitlgstlve  alternatives  which  will  csuse  the  least  daaage  to  tile  outlets 
will  not  be  addressed. 

5.  Provide  s  genersl  assessment  of  project  potentlel  In  the  Upper  Skunk 
River  Basin. 

6.  Delete  this  item  which  was  to  provide  information  on  low-flow  lapacts 
on  water  quality  between  Aaes  and  Newton. 

7.  Delete  this  ltea  which  was  to  Identify  proposed  construction  needed 
for  laproved  drainage  of  cropland  above  Aaes. 

8.  Provide  an  Inventory  of  potential  snail  impoundment  sites  for  drainage 
areas  less  than  5  square  alles  in  the  Skunk  River  and  Squaw  Creek  Basins  above 
Aaes. 

The  above  information  for  this  revised  Scope  of  Work  should  be  furnished  in  a 
letter  report  to  the  Rock  Island  District,  Corps  of  Engineers,  by  December  31, 
1985. 


>'ona 


I _ u  department  of  water,  air  and  waste  management 


August  14,  1985 


District  Engineer 

U.S.  Army  Engineer  District,  Rock  Island 
Attention:  Planning  Division  -  Arthur  Klingerman 
Clock  Tower  Building,  Box  2004 
Rock  Island,  IL  61204-2004 

RE:  Flow  Augmentation  -  Upper  Skunk  River 

Dear  Mr.  K1 1  ngerman : 

The  department  staff  has  spent  considerable  time  and  effort  in  the  past  several 
years  on  documenting  the  need  for  advanced  wastewater  treatment  facilities  for 
Ames.  This  documentation  included  an  evaluation  of  the  stream  flow  conditions 
at  which  Iowa's  water  quality  standards  would  apply.  It  was  determined  that  a 
stream  flow  of  2  cfs  would  be  used  in  lieu  of  the  7Q10  (0.08  cfs)  at  the  Ames 
USGS  gage.  The  need  for  advanced  treatment  and  subsequent  design  of  a  new  waste 
treatment  facility  for  Ames  is  based  on  this  stream  flow.  Therefore,  any 
discussion  regarding  1  ow- fl ow  augmentation  should  consider  the  flow  of  2  cfs  for 
water  quality. 

Based  on  historic  gaging  data  at  the  existing  Ames  gage  and  the  discontinued 
gage,  the  seasonal  7Q1Q  levels  are  below  the  2  cfs  during  all  periods  except 
April  -  June.  During  this  April  -  June  period  the  7Q10  is  2.5  cfs  at  the  Ames 
gage.  Low  flow  augmentation  would  be  beneficial  during  the  seasons  when  the 
natural  flow  drops  below  2  cfs.  Flow  augmentation  would  not  be  necessary  during 
the  April  -  June  periods  since  both  adequate  stream  flow  and  advanced  treatment 
will  ensure  protection  of  the  aquatic  resource.  The  accompanying  table  (similar 
to  the  August  1966  FWPCA  table)  is  provided  to  show  the  augmented  monthly  stream 
flow  values  (at  the  Ames  gage)  which  would  be  benefical  in  reducing  elevated 
instream  ammonia  nitrogen  concentrations  when  the  natural  flow  drops  below  2 
cfs. 


It  is  hopeful  that  this  provides  the  necessary  data  on  flow  augmentation. 
Please  feel  free  to  contact  Ralph  Turkle  (281-8779)  if  any  questions  arise. 


rely. 


Stephen  W.  Ballou,  Ph.D 
Executive  Director 


SWB/sJh 


C-2  3 


henry  a  wanoce  bu'idir .a  •  500  east  grona  •  aes  mones  iOwa  50310  •  515/281-8690 


Monthly  Distribution  of  Beneflcal  Flows 


Month 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

*  Natural  flows  are  sufficient 


Flow  Rate  (cfs) 

2 

2 

2 


2 

2 

2 

2 

2 

2 
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Conservation 

Santee 


Hr.  Arthur  J.  Kllngerman 
Chief,  Planning  Division 
Department  of  the  Army 
Rock  Island  District  Corps  of  Engineers 
Clock  Tower  Building 
P.0.  Bo*  2004 

Rock  Island,  IL  61204-2004 
Dear  Hr.  Kllngerman: 

As  per  agreements  between  Hr.  Joe  Ross  and  Roger  Less  of  your  agency  -nd 
myself,  alz  copies  of  Information  relative  to  the  Upper  Skunk  River  Basin  In 
Iowa  are  being  provided  for  your  uae.  Specifically,  the  Information  outlined 
in  the  revised  scope  of  work,  agreed  to  as  per  the  letter  dated  June  10,  1985 
from  yourself  to  Hr.  J.  Michael  Nethery,  has  been  completed. 

It  has  been  a  pleasure  working  with  your  staff.  If  we  can  be  of  any  further 
assistance  or  If  the  need  for  our  assistance  at  up  coming  meetings  la  required 
due  to  the  Information  we  have  provided,  please  contact  me  directly. 

Sincerely, 


Untied  States 
Deportment  ol 
Agriculture 


210  Walnut  Street 
693  Federal  Building 
Dee  Moines,  Iowa  50309 


January  17,  1986 


I  J  James  M.  Reel 
s  staff  Leader 

Water  Reaources  Planning  Staff 


IOWA  STATE  HISTORICAL  DEPARTMENT 
OFFICE  OF  HISTORIC  PRESERVATION 


April  2,  1986 


DAVID  CROSSON,  EXECUTIVE  DIRECTOR 


XABmUKMMXJBBOimiBK  IBmMMMfcMXiXARXX 

STATE  HISTORIC  PRESERVATION  OFFICER 


Dudley  M.  Hanson,  P.E. 

Acting  Chief,  Planning  Division 
Rock  Island  District  Corps  of  Engineers 
Clock  Tower  Building 
P.O.  Box  2004 

Rock  Island,  IL  61204-2004 


RE:  CULTURAL  RESOURCES,  UPPER  SKUNK  RIVER  BASIN,  AMES  LAKE, 

IOWA. 

Dear  Mr.  Hanson: 

Thank  you  for  the  opportunity  to  review  this  document.  The 
appraisal  of  past  research  in  the  Ames  Reservoir  is  concise  and 
summarizes  well  the  initial  efforts  to  evaluate  cultural 
resources  in  this  project  area.  We  concur  with  the  Corps  that 
additional  research  must  be  penfcrmed.  We  recommend  that 
geomorphological  studies  be  conducted  first  to  develop  landscape 
models  that  can  be  used  to  identify  where  archeological  sites  are 
likely  located,  whether  buried  manifestations  are  expected,  and 
where  sites  are  likely  to  be  preserved  or  destroyed.  The  Corps 
should  then  conduct  surveys  based  upon  land  form/ context  models  to 
identify  and  evaluate  sites  that  may  be  impacted  by  the  proposed 
work . 

We  look  forward  to  working  with  you  on  this  project. 


Dr.  Lowell  J.  Soike,  Director 

Deputy  State  Historic  Preservation  Officer 

LJS/ks 
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Historical  Building-East  I2tn  &  Grand-Des  Moines,  Iowa  50319  (515)  281-6826  6826 


United  States  Department  of  the  Interior 

FISH  AND  WILDLIFE-  SE  RVK  f 
ROCK  ISLAND  FIE ID  OFFICE  (ES)  ^  y  .  l 

1830  Second  Avenue,  Second  Floor 
Rock  Iibnd.  Illinois  61201 


Ap-xl  10,  l.cc 


[ 


► 
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Color.?-;  Willlar  C.  Eu-ns 
Eist'lot  Enginer- 
U.S.  A -my  Enginee-  Dlst-ict 
Rod?  I  si, end 

Clock  To  we-  Building,  P.C.  Eox  200') 

Rock  Island,  Illinois  6l20"-2CC') 

Dps'  Colonel  Eu-ns: 

This  is  ou-  Planning  Aid  Letts-  f  -  tie  get.e-al  -cc-.faludi.ion  st.-o  io- 
j-cr.t-ul  cr  the  Skunk  Rive-.  It  was  p-epa-ec  ut.oc-  the  authority  of  in 

acco-duT.ce  with  p-ovisiens  of  the  Pish  and  Viildlife  Coo-d  inatior.  Act  ,  tc 
St  at.  ttt’l ,  at  amended;  16  C.i.C.  £6'.  et.  seq.  )  ;  the  National  tnvi-or.ccnti.1 
Policy  Act  of  1963,  as  amended;  the  Endargt-ed  Spc-eies  Act  of  1973,  at 
amended;  and  in  acco-darict  with  the  Fist,  and  Uildlile  oe-vicc's  Mult  fallen 
Pci  it l  . 


Ey  copy  •;  f  this  lette-  wr  a-e  -equestir.g  com, merits  f-jii,  tr.e  Iowa  .ut.tc-v wt  :ui. 
Cansusior..  This  repo-t  dise  usses  available  data  pertinent  to  ns),  anj 
wildlife  -escu-ces  in  the  'Jppe-  Skunk  Rive-  Basin,  with  emphasis  on  a-eas 
impacted  ty  the  p-c posed  p-ogect  alte-nat  ives .  The  study  area  lo-  the 
-e-evaluation  is  the  Uppe-  Skunk  Rive-  f-on  itr  heaewate-s  tc  tne  ir.outr.  ui 
Indian  C-eek  nea-  Colfax.  It  includes  all,  o-  pa-ts  of  Boone,  Hamilton, 
Sto-v,  Polk  and  Jaspe-  counties  in  cent-al  Iowa  lr ig--e 


Desc-iption  of  the  Study  A-ea 


P<:t> 

i  ■  f 
cor  r 

ra  — 

cult 

_  *■*_  3  ■" 
.*  •  «JV 

and 
I  OWf* 


r  k  ur  k 


t  -  ,n.  f  e 

Oh  Wit 
l  vate  1 

b  -  ,J  ~  . 

el  .  A 

t.n*  v«j 

-  vail 

t, ,  1  ♦  ► 

t  u  •'  - 


Pive"  -ises  out  of  the  nea-ly  level,  *-ecentiy  glacial  ej,  f.ror  u 
yior,  in  Hamilton  County,  no-th-cent^al  Iowa.  The  neadwate-s  a-ta 
gely  by  artificial  drainage  ways  (open  ditches  anc  field  Hie; 

.!  to  dra  in  the  potholes  fo-  agr  leul  t  y-al  use.  The  rne'  valley  is 
elatively  steep  wooded  sides  ascending  to  the  now  intensively 
uplands.  The  uppe"  'ive-  f-or.  Stor;  City  to  jost  r.ortl.  cl  Ares  is 
by  a  stable  poo]  arid  •'iffle  botton.  whies  »drie5  f-ur  -utbl' 
tout  one  "lie  no"th  of  Ames,  the  physical  ct.aracter  cl  the  rive' 
iley  h&rgcs  d'asDcnl  1  y  due  p»-ir.a-iiy  to  geologic  formal  lot.  s .  C:.*. 

ey  is  wide  and  flat  and  the  -lve-  has  ^  shiftir.c  sand  sutsl-ate. 

1  r.  a*'*'?  as  well,  th-  ■,iver  h«s  te-.-n  tv*  u  i  gnt»ne  d  ,  .a:  z  *  uanr. 

-  t  . :  *  *  ;  -r’e  ?  t  h*»  c-c;  1 _•  f^r  f  1  ouu  i..g. 


sa; 


.  v  a  t  c  j  1  diio  ur 1 1  a 
a-*,  y  rib.  s  • 


LSI  ill  a  s  the 
•  r . i )  rL'.  if:; 


.  tne 
*  ; .  e 


:  -  on, 
.A  ;  v  e  ■ 


;  i  e-  v  e  -  > 
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:  >  t  u  d  y  jred  i <  •  r  Upper  Skunk  Hi  vrr  Marin  he  <>  v  j  i  . .  a  t  :  1 . 

and  locations  of  proposed  uroiecf  a  1  t  *'  r  r.  a  r  \  v  o-  ^  . 


i-i  j  r  e 


h'  d  r ?  y 


3  l  *  e Tat  lvf 


l.»:  tcer.  p-opsied  ft--  'lwJ  cot  t'-l,  -t-.: 

P  3  -  '  31.  .  ,  -  -  f  i  .  3  ..  t-"-t  -i  t  e  t  1^-1  i  I,  t 0  j 


a-'!  p  -  ;  «e? 


list  t  f  :h«-  (  -c.-ect  ai  te-'.«r  i  vei  arc  th.-  goi.e-ul 
' f  e 3  ■  .  _ ' .  t. t i oi - s  3 1  t n e  ;-*.gost..  3 *  Pr. r  r.3‘w  i  v . 


dfi J  W i  1  dlife  Eesou-ces  Without  the  P-oject 


’ ‘  ••  .  r.  h:ve-  is  classified  S3  a  ws-i.  ..ate-  fishing  st-ean  ty  the  Lu.lv 

•:  I  -••■».  It  both  fUodii.r,  and  ext-erely  lo«.  ii-wa,  wilt, 

ratu-al  f'.  dwindling  to  nothing  in  rest  jCCi  at  the  gage  below  Ast^ 
j  is  a  f -e  '-fr.  t  at  l  as  t  flow  cha-acte-i st ics  at  the  two  UiiJa  gagii.t, 

‘  -*  1  .-■■  on  the  .W.- ,  e:ve-,  and  the  station  on  Squaw  !veen  it.  Ar.eo. 

- 1  ■.  . :  i.  d  he  re  ted  that  t  he  flows  at  the  statiu:.  beiew  Are-  a-e  ailecteu  t .. 

"  h‘  City  f  Ares  pur;  1  ng  f-on  the  su-ficial  aqulfe-  in  the  iVur* 

'Siiujw  C-eek  Basin  To-  domestic  watt-  supply.  Thus ,  the  low  flows 
tel  ow  Aren  do  not  -ep-esent  the  r.atu-al  flow  of  the  sl-ear. 

o«  r-eek  nar  a  flow  -egiree  sisiila-  to  the  SKur.k  Rive- ,  while  Pea- 
-eeic  ,.r  !  ?[’.;■•  r.  C-eer.  would  most  likc-ly  be  lr.te-r.itter.t .  No  liow  data  it 
j.-'iidile  fo-  eirhe-  Fea-  C-eek  o-  Onion  C-eew. 

Tre  state  of  Iowa  has  established  p-utected  f!o~  pa-ae.ete-s  :  botti 

gaging  stations  cn  the  Sku-k  Five-  r.ea-  Arc 3 .  The  protectee  flows  a-e 
- .  s  c.  fs  at  the  paging  station  no-th  t  f  Ar.es,  ut.d  13  L  j  b  t:.e  6aglhg 
r  *  e‘  i  ■;  t  el  ow  ‘he  sic.  tit  h  cf  Squaw  C-eek  . 


Cuality 

Wate-  quality  is  a  eonce-n  in  the  Uppe-  Skunk  Five-  Basin  due  to  a 
c  -t  irat  lor  cf  facto-s  including  ag-ioultu-al  -unvfi  ar.o  waste  t-eatr.er,' 
i  r.t  outfalls  at  Stc-y  City  and  Aires.  We  ut.de- stand  that  a  new  waste 
‘-eat rent  facility  fo-  the  City  of  Antes  is  in  planning,  which  will  -ecuu 
•he  flow  needed  fo-  dilution  at  Ares. 


•t  :  :r-.c. logical  study  by  Jones  (  1970  p-ovided  baseline  ct.  wate-  quality 
■f  .•- jire*  c -.1  fc-  the  Skunk  Five-  tetween  Sto-y  City  and  Cartridge.  No  more 
ent  data  is  available  fo-  the  Skunk  Rive-;  thus  we  feel  that  wate- 
c.ality  should  be  determined  on  any  st-ean  conside-ed  to-  impoundment ,  as 
pa-t  of  the  detailed  p-oject  planning  p-ocess. 


•  ish 


Tie  Skunk  Rive-  in  the  study  a-ea  suppo-ts  a  pe-manent  fishe-y  despite  an 
occasional  d-ought  and  low  st-ean  flows.  Several  fishe-y  su-veys  have 
been  conducted  on  the  Skunk  River  and  Squaw  Creek.  Meek  11692)  conducted 
•he  fi-st.  su-vey  and  -eeo-ded  49  species  while  Coen  (  1‘97C)  reported  36 
retries  between  Ames  and  Camb-idge.  The  mode-n  su-veys  beginning  with. 
Ha-1  it,  and  Speake-  (1951).  Palounpis  (  1956),  Zac k  (  1966),  Lase-,  et  al . 

’ 9 6 9>  and  Coon  (  1970)  -eveal  a  -elatively  consistent  variety  oi  fish 
species  (Table  1).  These  su-veys  have  also  shown  a  greate-  dive-slty  of 
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Table  2.  Flow  characteristics  in  the  Upper  Skunk  River  Basin. 


Stream  Flows  ft^/  sec 

Criteria  e.  . . 

Station 

Skunk  River 
above  Ames 

Squaw  Creek 
in  Ames 

Skunk  River 
below  Ames 

Yearly  average  flow 

157 

125 

301 

flows 

Jan 

4 

1 

1 

Feb 

7 

2 

3 

Mar 

45 

17 

47 

Apr 

52 

26 

64 

May 

51 

36 

117 

Jun 

43 

65 

137 

Jul 

l6 

21 

59 

Aug 

6 

4 

12 

Sep 

4 

2 

5 

Oct 

3 

2 

2 

Nov 

6 

4 

4 

Dec 

4 

4 

3 

Annual 

10 

6 

13 

Q84  flows 

Apr-Sep 

6.8 

4.3 

15 

Annual 

4.5 

4.8 

3.8 

*7,10  floWS 

Jan-Mar 

0.4 

0.2 

0.0 

Apr- Jun 

5.0 

2.5 

6.7 

Jul-Sep 

0.2 

0.1 

0.3 

Oct-Dec 

0.3 

0.4 

0.0 

Annual 

0.1 

0.1 

0.0 

Protected  flow* 

4.8 

23 

N/E 

*  from  Iowa  Administrative  Code,  Department  rule  900 — 52.8 
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I  ci!)  1  tr  J.  fish  spec  il“>  occurnmj  in  the  IJpjmr  Sknrh  Piver  iumi*  Aim*' 
(from  1SWRKI  ,  1973d) . 


Meek  L*itr  et 

(1192)  0969) 


Coon 


Species  Remaining  Since  1892 
Stonerol ler 
( Campos  toma  anoma lum) 
£olden  shiner 
( Notem lgonm  chrysoleucas ) 
Emerald  shiner 
(Notropii  atherinoides) 
Common  shiner 
i Notropi a  cornutus) 
fligmouth  shiner 
(Notropis  dorsalis) 

Sand  shiner 
(Notropii  itramlneus ) 

Spot fin  seiner 
(Notropii  spllopterus) 
Suckermouth  minnow 
(Phenacobius  ■irabilua) 
Bluntnose  minnow 
(Pimephales  notatus) 
fathead  minnow 
(Pimephales  prcue las) 

Creek  chub 

(Semotilus  atromaculatus) 
Qull  Lback 

(Carpoldes  cyprinus) 

**?te  sucker 
(Catos  toaius  Conner  ion  i) 
Northern  hogsucker 
(Hypentelium  nigricans) 
Bigraouth  buffalo 
(l_ctiobu3  cyprinellu 3) 
Northern  Redhorse 
(Hoxostoma  macro lepidotum) 
Black  bullhead 
( Ictelurus  melas) 

Channel  catfish 
( jctalurus  punctatus) 

Green  sunTIsh 
(Leponis  humilui) 

SLunfiil 

< Leponis  macrochlrus) 

Sm allmouth  bass 
(Micropterus  dolowieui ) 
Johnny  darter 
(Etheostoma  nigrum) 


ipeciea  appearing  Since  1892 

Carp  (Cvprinui  carpio) 
r.oldf  ish 

(Caraisius  auratus) 

Brauy  minnow 
( Hybognathui  hankinioni) 
Red  shiner 
'Notropi  s  lutrenml 
R:vffr  carpsucker 
( C a r po ides  carpio ) 

H  .  g"h  fTn  carpsucker 
( C a rj*o ides  velifer ) 

Y e How  b ul I h ead 
( Ictalurui  natiln ) 

S t  oneca  t  fNoturus  flavus ) 
Nhite  crappie 
(Pomoxis  annularis) 


Key: 


abundant 

common 

rare 


Meek  Laser  et 
(1892)  (1969) 


Species  Found  in  1892  but  not 
Reported  Recently 

•  Hud  lamprey 

(Ammocoetes  branchial i s ) 
Northern  pile 
(Etox  lucius) 

Huske 1  lunge 
(Esox  masQuinonqy) 
Red-bellied  dace 
(Chrosomus  ery throgaster ) 

S 1  lvery  minnow 
( Hybognathus  nuchalis) 
Brook  silversiJe 
(Liabidesthes  sicculus) 
Blacknose  shiner 
(Notropis  heterolcphis) 
Biackchin  shiner 
(Hotropi s  heterodon) 

Re<!7  in  shiner 
(Notrbpis  umbratll is) 
Bullhead  minnow 
(Pimephales  vigilax) 
Blackstripe  topminnow 
(Fundulu*  notatus) 
Itornyhead  chug 
(Hybopsis  biguttata) 
Spotted  sucker 
(Minytrema  melanops) 

Black  redhorse 
(Moxostoraa  duquesnei) 

Brown  bullhead 
( Ictalurui  nebulosui) 
Slender  mad tom 
(Noturus  exllls) 

Tadpole  mad tom 
(Noturus  qyrlnus) 
Orange-spotted  sunfish 
(Lepomls  humllus) 
Largemouth  bass 
(Micropterus  salmoldes) 
Rock  bass 

(Aabloplltes  rupestrls) 
Black  crappie 
(Potsoxis  nlqromaculatus) 
Blacks ids  darter 
(Percina  maculate) 

Banded  darter 
(Etheostoma  tonale) 

Mud  darter 

(Etheostoma  aspr igene) 
Rainbow  darter 
( Etheostoma  caeruleum) 

Iowa  darter 
(Etheostoma  exile) 


Probablv  larval  brook,  chestnut,  or  silver  lamprey 
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species  above  Ames  than  below  Ames.  Coon  (  1970)  attributec.  this 
difference  in  diversity  to  the  greater  variety  of  bottom,  substrate  and 
habitats  in  the  natural  Skunk  River  north  of  Ames  as  opposed  10  the 
shifting  sand  bottom  of  the  channelized  portion  of  the  Skunk  River  below 
Ames.  No  fisheries  data  are  available  for  Bear  C-eek  or  Onion  Creek. 

D.  Terrestrial 

An  extensive  study  of  the  vegetation  and  plant  communities  was  conducted 
in  1972  (Iowa  State  Water  Resources  Research  Institute,  1973a)  on  a 
22,000  acre  study  area  which  included  the  authorized  project  and  the  Bear 
Creek  Impoundment.  Approximately  two-thirds  (16,000  acres)  was  under 
cultivation  and  2900  acres  (13>)  was  forested  or  wooded  past"re.  The 
predominant  fo-est  type  was  a  mixed  floodplain  forest  with  Maple- 
Basswood,  Elm-Ash,  and  Oak-Hickory  associations.  No  information  is 
available  on  habitat  types  in  the  remainder  of  the  study  area. 

A  review  of  data  on  woodlands  from  the  1 97^4  Census  of  Agriculture  for 
Story  County  shows  a  decrease  in  total  woodland  acreage  from  9,287  acres 
in  1969  to  6,280  acres  in  1974,  while  1982  Census  of  Agriculture  for 
Story  County  shows  woodland  acreage  steady  between  1978  and  1962  at  about 
8000  acres.  The  apparent  woodland  increase  between  1974  and  1976  is  due 
to  a  revision  in  reporting  categories,  not  ari  actual  increase. 

Since  1972,  the  Story  County  Conservation  Board  has  actively  pursued  the 
preservation  of  the  upper  Skunk  River  through  development  of  a  greenbelt. 
To  date,  over  820  acres  of  the  corridor  i3  owned  by  or  under  the  control 
of  the  Conservation  Board,  In  addition,  2700  acres  of  the  river  corridor 
are  protected  from  future  development  by  a  county  zoning  ordinance.  The 
Skunk  River  Greenbelt  is  being  carefully  developed  to  preserve  the  unique 
natu-e  of  the  corridor  while  providing  recreational  opportunities  for  the 
public. 

E.  Wildlife 

The  project  a'-ea  provides  habitat  primarily  for  small  game  and 
furbearers.  Petersen,  in  ISWRRI  (1973a)  directed  a  study  of  the 
potential  impacts  of  the  proposed  Ames  Lake  reservoir  upon  wildlife  of 
the  area.  The  study,  conducted  in  April  and  May  1972,  examined  habitat 
quality  and  population  density  of  57  species  and  groups  of  species  (Table 
4).  Averages  of  the  habitat  quality  and  population  quality  values 
indicated  that  the  area  was  composed  of  only  fair  wildlife  habitat  and 
less  than  fair  population  densities.  Petersen  (in  ISWRRI  1973a) 
explained  that  these  values  were  probably  low  because  1)  of  the  uneven 
distribution  of  species  throughout  the  study  area,  2)  the  short  census 
period,  and  3)  the  averaging  of  the  values.  He  concluded,  however,  that 
the  area  contained  good  habitat  fo,_  raccoons,  sparrows  and  rabbits,  while 
conditions  fo'  river  otters,  dabbling  ducks  and  •■ails  were  poor. 

No  information  is  available  concerning  wildlife  species  in  the  remainder 
of  the  study  area . 
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Table  4 


Animal  species  and  estimated  habitat  quality  and  population 
densities  in  the  Upper  Skunk  River  study  area,  1973  (from 
Petersen) . 


SPECIES  ' 

NASXTAT 

QUALITY 

POPULATION  DENSITY 
CLASSIFICATION 

SPECIES 

NASXTAT 

QUALITY 

POPULATION  DENSITY 
CLASSIFICATION 

Herons 

3.76 

2.46 

Jack  Rabbit 

4.37 

1.41 

Wood  Duck 

1.01 

2.49 

Chipmunk 

2.10 

3.01 

Oth«r  Waterfowl 

3.13 

3.19 

Woodchuck 

2.76 

2.06 

Hawks 

2.12 

1.49 

23  Lined  Gd.  So. 

3.42 

3.04 

Eagles 

4.11 

— 

Franklin* e  Gd.  So. 

3.54 

3.10 

Quail 

1.53 

3.31 

Gray  Soulrrel 

2.96 

3.14 

■.  Partridge 

3. If 

— 

Fox  Squirrel 

2.1$ 

1.95 

Pheasant 

3.37 

2.16 

Red  Squirrel 

3.43 

— 

■ails 

4.22 

3.41 

S.  Flying  Soulrrel 

2.99 

— 

Doves 

2.30 

1.14 

Pocket  Cop her 

3.32 

3.07 

Owl  a 

2.42 

2.57 

•eaver 

3. 52 

2.51 

Swifts 

3.S2 

2.91 

erica tidae 

2.31 

2.10 

Kingfishers 

3.43 

2.56 

Muskrat 

3.54 

2.77 

Woodpeckers 

1.10 

1.61 

C#yofc* 

3. St 

3.39 

Plvcatchers 

2.71 

2.39 

Red  Fox 

3.07 

2.70 

Larks 

4.01 

3.54 

Grey  Fox 

2.53 

— — 

Swallows 

3.47 

1.71 

Raccoon 

2.02 

1.77 

Java 

1.13 

1.32 

Mink 

3.44 

2.76 

Ti  twice 

2.12 

2.17 

Waasels 

3.14 

2.44 

Nuthatches 

1.71 

1.11 

badgers 

3.29 

1.14 

wrens 

2.31 

2.55 

Striped  Skunk 

2.04 

2.31 

Thrashers 

2 .42 

3.97 

Spotted  Skunk 

3-45 

3.19 

o.  w.  Warblers 

2.44 

2.55 

River  otter 

4.43 

— 

Ma  swings 

J.22 

2.99 

wh.  Tailed  Deer 

2.15 

2.19 

Starlli»9s 

2.41 

2.31 

Salamanders 

3.35 

-  _ 

Vireos 

2.43 

3.13 

Toads 

2.74 

2.91 

warblers 

2.20 

Froqs 

2.13 

2.51 

Nouse  sparrows 

1.94 

2.04 

Turtles 

3.14 

3.31 

Crackles 

2.94 

1.7. 

Li sards 

3.90 

1.21 

•lackbirds 

2.74 

>.«7 

Snakas 

2.61 

2.70 

Cowbirds 

2.10 

2.42 

Tanaqers 

3.24 

Average  for  all 

Sparrows 

1.39 

2.61 

Wildlife  Categories 

J.02 

2.69 

Opossuis 

2.77 

2.51 

Insectivores 

2.43 

1  .It 

Nats 

J.  54 

2.91 

Cottontail  Rabbit 

2.42 

2.44 

Habitat/ Density 

Ratings 

1  -  optimum 

2  =  good 

3  =  fair 

4  *  poor 

c 

-34 
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Federally  Endangered  Species 

The  Fish  and  Wildlife  Service  lists  only  one  species  protected  by  the 
Endangered  Species  Act  of  1973,  as  amended,  that  may  occur  in  the  study  a'-ea. 
The  Indiana  bat  (Hyotls  sodalls)  has  been  documented  in  Jasper  County,  in  the 
extreme  southeast  part  of  the  study  area.  The  Indiana  bat  utilises  small 
stream  corridors  with  well  developed  riparian  zones  consisting  of  mature 
trees  (generally  g'-eate*-  than  16  Inches  in  diameter).  They  roost  and  rear 
their  young  under  the  loose  bark  or  in  cavities  of  dead  or  dying  trees.  They 
feed  over  the  stream  by  flying  underneath  the  overhanging  forest  canopy, 
occasionally  dropping  to  the  water  su-face  to  drink.  Future  studies  should 
investigate  if  suitable  habitat  exists  in  the  project  area. 

Prairie  bush  clover  (Lespedeza  leptostachya ) ,  a  species  proposed  to  be  listed 
as  threatened  has  been  documented  in  Story  County.  The  p-alrle  bush  clover 
inhabits  d"-y  meslc  native  prairies  that  a-e  well-drained,  often  gravelly,  and 
located  on  kanes  or  eskers  (hills  of  glacially  deposited  material)  and  river 
terraces.  Future  studies  should  also  investigate  if  suitable  habitat  exists 
for  this  species  in  the  project  area. 

The  bald  eagle  (Haliaeetus  leucocephalus )  is  found  occasionally  in  the 
tailwaters  of  Saylorville  Reservoir,  Polk  County,  during  the  winter.  The 
reservoir  alternatives  could  affect  the  bald  eagle  positively  by  providing 
additional  open  water  feeding  habitat  in  the  area. 

In  accordance  with  Section  7(e)  of  the  Endangered  Species  Act  of  1973.  as 
amended,  the  Federal  agency  responsible  for  actions  authorized,  funded,  o' 
carried  out  in  fu-therance  of  a  construction  project  that  significantly 
affects  the  quality  of  the  human  environment,  is  required  to  conduct  a 
biological  assessment.  The  purpose  of  the  assessment  is  to  identify  listed 
or  proposed  species  likely  to  be  adversely  affected  by  their  action  and  to 
assist  the  Federal  agency  in  making  a  decision  as  to  whether  they  should 
initiate  consultation. 


State  Protected  Species 

The  Iowa  Conservation  Commission  (Wilson  1985,  pers  comm)  has  provided  a  list 
of  endangered  species  which  may  be  affected  by  various  project  alternatives 
(Table  5).  No  detailed  surveys  have  been  conducted  in  the  study  area.  Such 
studies  will  be  necessary  for  each  of  the  feasible  alternatives. 

Table  5.  Iowa  endangered  and  special  interest  species  which  will  be  affected 
by  proposed  alternatives. 


State  Status  INAI  Rank* 


Ames  Lake  Dam  Site 

Blacksoil  prairie  S3 

Prairie  bush  clover  (proposed  for  Endangered  SI 

federal  listing) 
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State  Status  INAI  Rank* 

Onion  Creek  Dam  Site 

Dissected  grape  fern 

C3 

Coral  root  orchid 

S2 

Foxtail  sedge 

S3 

Dry  Dan  Site  SE  of  Story  City 


Blandlng’s  turtle 

S3 

Prairie  white-fringed  orchid 

Endangered 

S3 

Bobcat 

Endangered 

SI 

*  Iowa  Natural  Area  Inventory  (INAI)  Rank  Key. 

51  -  1-5  occurrences 

52  -  6-20  occurrences 

53  -  More  than  20  occurrences. 

Fish  and  Wildlife  Resources  with  the  P-oject 

In  general,  impacts  to  fish  and  wildlife  resources  due  to  any  of  the 
impoundment  alternatives  will  include  some  stabilization  of  flow  variability 
and  reduction  of  flood  stages  downstream.  The  water  temperature  regime  will 
also  be  altered,  most  markedly  in  the  summer  due  to  thermal  stratification. 
Su-face  temperatu-es  of  a  '•eservoi'"  will  be  higher  and  bottom  temperatu-es 
lower  than  the  normal  stream  flow.  These  differences  will  be  reflected  in 
the  water  discharged  downstream  based  on  the  depth  of  the  outlet  structure. 
Likewise,  water  quality  measured  by  dissolved  solids  will  improve  as  salts 
settle  out,  but  oxygen  deficiences  could  develop  because  of  thermal 
stratification  and  lack  of  aeration  in  the  pool. 

Levees  generally  reduce  flood  conveyance  and  sto-age  capacity  of  the 
floodplain,  while  containing  overbank  flooding.  Containment  of  flood 
discharges  in  a  smaller  cross-sectional  area  will  result  in  higher  water 
velocities,  and  may  cause  scouring  and  stream  bank  erosion,  degrading  fisr. 
habitat . 

Alterative  1 

This  is  the  previously  authorized  Ames  Lake  Reservoir  as  proposed  by  the 
Corps  of  Engineers  in  Design  Memorandum  #1.  The  specifications  and  purpose 
are  detailed  in  Table  1.  While  this  alternative  provides  runoff  flood  storge 
fo'  a  5.2  inch  event,  the  ISWRRI  Summary  Report  (1973)  reveals  that  some 
ag-icultu-al  levee  construction  would  still  be  required  to  protect  cropland 
between  Ames  and  Colfax. 

The  specific  impacts  to  fishery  resources  with  Alternative  #1  will  be  severe. 
Foremost  is  the  permanent  loss  of  80  per  cent  of  the  only  unstraightened 
segment  of  the  Skunk  River  between  the  upland  drainage  ditch  headwater  areas 
and  the  downstream  straightened  main  channel  reach.  This  means  the  loss  of 
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the  documented  river  fishery,  although  a  limited  river  fishery  may  persist  in 
the  tallwater  area. 

We  expect  a  lake  type  fishery  to  develop  in  the  -eservolr  proposed  in 
Alternative  1.  Of  the  game  fish  in  the  Skunk  River,  Bachmann  and  Olsen 
(ISWRRI  1973)  predict  that  only  the  smallmouth  bass  will  be  eliminated.  The 
balance  of  their  projections  about  fish  species  in  the  proposed  reservoir  is 
in  Table  6. 

Bachmann  and  Olsen  (in  ISWRRI  1973a)  sunmarized  their  predictions  of  the  Ames 
Reservoir  as  follows: 

1.  The  combination  of  high  nutrient  levels  in  the  river  and  relatively 

long  turnover  time  will  mean  the  impoundment  will  be  a  fertile  body 

of  water  with  heavy  summer  algal  blooms  which  can  only  be  controlled 
by  periodic  treatments. 

2.  The  fish  population  will  increase  many  fold  including  large  numbers 
of  rough  fish.  There  should,  as  well,  be  a  substantial  game  fish 
population  which  can  be  maintained  with  intensive  management. 

3.  The  poor  quality  of  the  river  below  the  reservoir  in  combination  with 

the  variable  quality  of  the  outflow  will  preclude  the  establishment 

of  a  substantial  tallwater  fishery. 

Like  the  fishery,  the  wildlife  resource  in  the  impoundment  area  will  be 
severely  impacted.  Filling  the  conservation  pool  will  inundate  about  <100 
acres  of  timber,  and  periodic  and  variable  filling  of  the  flood  pool  to  iull 
level  976'  MSL  will  severely  impact  an  additional  1200  acres  of  timber,  this 
represents  a  loss  of  up  to  15  percent  of  the  woodland  resources  in  Story 
County.  The  terrestrial  resources  in  the  flood  pool  will  be  reduced  to  mud 
flats  at  the  lower  elevations  and  to  early  successlonal  herbs  and  water 
tolerant  woody  species  at  higher  elevations  depending  on  the  frequency  and 
duration  of  flooding.  While  these  vegetative  regimes  provide  wildlife 
habitat,  the  diversity  of  wildlife  species  using  these  habitats  will  be  less 
than  for  the  woodland  lost.  This  alternative  would  severely  Impact  the  Skunk 
River  Greenbelt,  inniidating  most  of  corridor,  eliminating  the  unique 
recreational  and  environmental  experiences  now  available.  Finally,  the 
limited  benefits  to  fish  and  wildlife  sre  short-term  only  as  the  reservoir 
size  and  quality  will  be  reduced  due  to  sedimentation. 

Alternative  2 


This  alte-native  is  essentially  the  same  as  Alternative  1,  except  that  the 
conservation  pool  and  flood  control  pool  are  smaller.  The  conservation  pool 
would  have  a  surface  area  of  approximately  1300  acres  and  the  flood  pool 
would  be  3500  acres.  While  this  would  affect  less  of  the  natural  river,  the 
discussion  of  impacts  due  to  Alternative  1  are  still  applicable.  Bachmann 
and  Olsen  (in  ISWRRI  1973a)  also  addressed  this  alternative,  indicating  that 
while  the  turnover  -ate  would  be  cut  in  half,  the  increased  turbidity  and 
decreased  mean  depth  would  favor  abundant  rough  fish  populations.  From  a 
wildlife  standpoint,  the  impact  would  be  less  in  terms  of  total  acreage, 
howeve',  a  substantial  portion  of  the  developed  Skunk  River  Greenbelt  will  be 
inundated . 
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Table  6.  Fish  species  present  in  the  Skunk  River  basin  with  projected 
abundance  of  these  species  in  proposed  resprvoirs  (fro::: 
ISWRRI,  1973a). 


Abundance  in  river  Projected  abundance 
Species  (Zach)  (Coon)  in  Ames  Reservoir 


Rough  fish 

Carp  R 

River  carpsucker  C 

Quillback  C 

Highfin  carpsucker  C 

White  sucker  C 

Northern  hogsucker  C 

Bigmouth  buffalo  R 

Northern  redhorse 
Forage  fish 

Stoneroller  C 

Brassy  minnow  R 

Emerald  shiner  R 

Common  shiner  A 

Big-mouth  shiner  A 

Red  shiner  C 

Sand  shiner  C 

Golden  shiner  R 

Suckermouth  minnow  R 

Bluntnose  minnow  C 

Fathead  minnow  C 

Creek  chub  A 

Slender  madtom 
Stonecat  R 

Fantail  darter  R 

Johnny  darter  C 

Game  fish 

Black  bullhead  C 

Yellow  bullhead  C 

Channel  catfish  R 

Green  sunfish  C 

Orange -spot ted 

sunfish  R 

Bluegill 

Smallmouth  bass  C 

Largemough  bass  R 

White  crappie 
Black  crappie 
Northern  pike 
Wal leyed  pike 


A 

C 

c 

c 

A 

c 

R 

C 


A 

A-C 

A-C 

A-C 

C-R 

A  (if  started) 
R-C 


R 

C 

R 

A 

A 

C 

A 

R 

A 

A 

A 

R 

C 

R 

R 


j 

C-A 

? 

C 

R 

A  (if 
R-C 
A 
A 


R-C 


started) 


C 

C 

C 

A 


A 

c 

C  (if  stocked) 
A 


R  R-C 

R  C 

C 

R  C  (if  stocked  initially 

R  A 

R  C 

R  R-C 

R-C  (if  stocked) 


Key:  A  =  abundant 
C  -  common 
k  r  rare 


Alternative  3 


This  alternative  calls  for  an  impoundment  on  Bear  Oeek  upstream  of  tne  1-30 
bridge.  This  Impounds  approximately  150  surface  acres  with  an  elevation  of 
970'  MSL,  and  was  proposed  is  part  of  the  previously  authorized  Ames  Lake 
Reservoir  as  a  stable  recreation  and  fishing  lake  as  part  ol  Alternative  1. 
Proposed  by  itself,  it  is  primarily  to  supply  water  fu'  the  City  of  Ames, 
with  possible  recreation  and  fishing  benefits.  There  is  no  fisheries  data 
for  Bear  Creek,  but  we  would  assume  that  it  would  have  the  smaller  fauna 
associated  with  the  Skunk  River.  We  would  also  expect  that  it  is 
intermittent,  going  dry  almost  yearly.  Thus,  we  would  anticipate  little 
impact  to  the  fishery.  Bachmann  and  Olsen  (ISWRII  1973a)  wrote  that  sport 
fishery  populations  in  the  sub-impoundments  (Bea'  Creek  and  Dam  site)  would 
be  good  because  of  the  morphometry  of  the  lake  basins.  Thus,  the  lake 
fishery  developed  in  Bear  Creek  Lake  should  have  good  game  fish  populations 
with  proper  management.  The  impact  to  wildlife  resources  will  be  moderate 
due  to  the  open  nature  of  the  timber  and  the  fact  that  most  of  it  is 
presently  pastured. 

Alternative  R 


This  is  a  multi-purpose  reservoir  on  Squaw  Creek  with  a  conservation  pool  at 
935'  MSL  and  full  flood  pool  at  950'  MSL.  This  would  create  a  narrow, 
shallow  conservation  pool  of  approximately  100C  surface  acres,  and  a  flood 
pool  of  approximately  1500  acres.  We  have  no  current  data  on  the  Squaw  Creek 
fishery.  We  would,  howeve',  expect  a  lake  fishery  dominated  by  rough  fish  to 
develop  in  this  reservoir  similar  to  that  fo'  Alternatives  1  and  2. 

The  impact  to  wildlife  resources  will  be  moderate,  due  to  the  pasturing  of 
the  majority  of  the  timber  in  the  flood  plain.  As  with  the  reservoirs 
proposed  in  Alternative  1  and  Alternative  2,  we  would  anticipate  a  transition 
type  of  habitat  to  develop  on  the  land  affected  by  the  flood  pool,  depending 
on  the  extent  and  duration  of  flooding  events. 

Alternative  5 


A  small  reservoir  has  been  proposed  on  Onion  Creek  just  upstream  of  the 
confluence  with  Squaw  Creek.  This  reservoir  was  proposed  for  water  supply 
augmentation  for  the  City  of  Ames,  with  a  conservation  pool  at  950’  MSL  and  a 
surface  area  of  200  acres. 

No  fishery  data  is  available  for  Onion  Creek.  We  would  expect  that  Onion 
Creek  does  not  support  diverse  fishery  largely  due  to  the  small  size  of  the 
watershed.  We  would  expect  the  fishery  of  this  reservoir  to  be  comparable  to 
Bear  Creek  Lake  (Alternative  3),  a  managed  sport  fishery. 

The  conservation  pool  will  flood  approximately  ICO  acres  of  mixed  timber 
which  now  provides  habitat  fo'  a  wide  variety  of  small  animals  and  birds. 

Much  of  the  adjacent  property  is  residential  and  would  not  be  available  to 
mitigate  losses  in  the  impoundment. 
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Colonel  William  C.  Burns 
Rock  Island  Corps  of  Engineers 
Clock  Tower  Building,  P.  0.  Box  2009 
Rock  Island,  Illinois  61209-2009 


Dear  Colonel  Burns: 

I  have  reviewed  the  scaled-down  Ames  Lake  project  proposals.  The  Iowa 
Department  of  Natural  Resources  does  not  support  the  proposal  and  does  not 
have  any  interest  in  cost-sharing  the  lake's  development  nor  its  operation  and 
maintenance. 

Our  primary  reason  for  opposing  the  project  is  the  lake’s  large  drainage  area 
relative  to  lake  size  (108:1).  The  preferred  ratio  for  that  area  of  the  state 
is  1.' :  1  for  a  good  quality  multi-purpose  recreation  lake. 

1  met  with  Ames  city  officials  to  discuss  the  proposed  project  and  their  long¬ 
term  water  supply  needs.  We  mutually  agreed  that  an  impoundment  on  a  tribu¬ 
tary  to  the  Skunk  River  may  warrant  further  exploration.  I  informed  the  city 
that  Iowa  DNR  staff  will  provide  comments  and  information  from  environmental 
and  recreation  perspectives  on  any  proposed  tributary  sites  and  impoundment 
sizes . 

Thank  you  for  the  advanced  opportunity  to  review  the  Upper  Skunk  River  Basin 
Reevaluation  Study. 


DEPARTMENT  OF  NATURAL  RESOURCES 
rlt: L32 

cc:  Harris  Seidel,  City  of  Ames 


ALL-AMEFBCA  CITY 
1982-1983 


F.  PAUL  GOODLAND 
MAYOR 


CITY  OF  AMES  ,  IOWA 


City  Administration  Building 
621  Main  Street 
Ames,  Iowa  50010 
515-239-5105 


50010 


September  9,  1986 


Col .  Willi  am  C .  Burns 
Rock  Island  Corps  of  Engineers 
Clock  Tower  Bui lding 
P.  0.  Box  2004 

Rock  Island,  Illinois  61201 
Dear  Col,  Burns: 

The  City  of  Ames  has  received  most  of  the  relevant  material  regarding  the 
proposed  scaled-down  Upper  Skunk  River  Lake  Project.  At  their  August  26,  1986, 
meeting  the  City  Council  passed  a  motion  requesting  that  the  Mayor  inform  the 
Corps  of  Engineers  that  the  City  of  Ames  is  not  interested  in  sponsoring  the 
proposed  scaled-down  dam  project.  While  the  City  of  Ames  is  interested  in 
identifying  additional  water  supplies,  it  is  difficult  to  justify  during  these 
harsh  economic  times  such  a  significant  expenditure  in  capital  and  operating 
costs  for  this  facility,  when  our  actual  need  for  additional  water  capacity  is 
not  expected  for  the  next  20  years. 

It  is  our  understanding  that  the  Corps  examined  other  smaller  impoundment  areas, 
but  determined  that  the  cost  benefit  ratio  for  these  facilities  did  not  warrant 
further  consideration.  It  may  be  helpful  if  you  would  share  your  analysis  of 
these  smaller  impoundment  facilities  with  us.  Perhaps  in  the  future  we  could 
discuss  a  joint  effort  with  the  Corps  of  Engineers  and  the  Department  of  Natural 
Resources  regarding  impoundments  on  certain  tributaries  to  the  Skunk  River  or 
low  head  dams  such  as  the  one  we  recently  constructed  in  Ames. 

We  would  like  to  thank  you  very  much  for  your  extensive  analysis  on  the  Upper 
Skunk  River  Basin  Reevaluation  Study.  We  hope  that  in  the  future  we  will  be 
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able  to  work  together  on  a  similar  project  which  will  meet  both  of  our  needs 
and,  at  the  same  time,  minimize  the  negative  effects  on  the  county's  greenbelt. 


While  I  am  personally  in  favor  of  the  Upper  Skunk  River  Lake  Project,  the 
Council  has  consistently  been  opposed.  Therefore,  I  must  communicate  the  final 
decision  to  you. 


F.  Paul  Goodland 
Mayor,  City  of  Ames 


FPG/nd 

c :  Ames  City  Counci  1 

Steven  Schainker,  City  Manager 

Harris  Seidel,  Director  of  Water  and  WPC 

Congressman  Neal  Smith 


f 


The  following  resolution  was  offered  by  Counc llmember 
_ Nelson _ ,  who  moved  its  adoption. 

RESOLUTION  NO.  86- 14 _ 

WHEREAS,  the  Ames  Lake  Project  proposed  by  the  United 
States  Corps  of  Engineers  and  the  scaled  down  version  of  this 
same  project  proposed  by  the  United  States  Corps  of  Engineers 
is  hereby  on  the  agenda  for  consideration  by  the  City  Council 
of  the  Incorporated  City  of  Story  City,  Iowa,  and 

WHEREAS,  the  City  Council  of  the  Incorporated  City  of 
Story  City,  Iowa,  is  already  on  record  as  being  in  opposition 
to  the  Ames  Lake  Project  proposed  by  the  U.  S.  Corps  of 
Engineers,  and 

WHEREAS, the  U.  S.  Corps  of  Engineers  admits  that  the 
original  Ames  Lake  Project  is  impractical  and  that  the  scaled 
down  version  of  the  original  Arr.es  Lake  Project  has  a  very  poor 
cost  to  benefit  ratio,  arid 

WHEREAS,  the  U.  S.  Army  C^rps  „ f  Engineers  can  find  no 
sponsor-  for-  the  cost  charing  plan  f-r  the  Am-.-s  Lake  i'roj..-  't  , 
and 

WHEREAS ,  the  City  of  Ames,  I  ar.i  Ct.ry  County,  Iowa 
and  the  State  of  Iowa  all  refuse  t_  ~r  ;  :  ...  the  project. 

Now,  therefore,  BE  IT  RESTIVE!  ly  *  .he  '  i  ♦  y  Council  of 
the  Incorporated  City  of  Story  City,  lew  a  that  this  City 
Council  of  the  Incorporated  City  of  Ct  cry  City,  Iowa  Is  still 
opposed  to  the  Ames  Lake  Project  proposed  i-y  the  U.  S.  Corps 
cf  Engineers  an!  let  ires  that  the  Ames  La we  Project  te 
completely  and  finally  •l«'authorl:,.e.J  rt  that  the  e  1 1 1  sens  t  f 


<  -u : 


Story  City,  Iowa  and  their  friends  and  their  neighbors  might  go 
on  about  their  business  without  the  fear  of  another  Feasibility 
Study.  and 

Now,  therefore  BE  IT  FURTHER  RESOLVED  by  the  City  Council 
of  the  Incorporated  City  of  Story  City,  Iowa  that  this  resolution 
passed  this  day  be  brought  to  the  attention  of  the  Congress  of 
the  United  States  of  America  by  delivery  to  the  representative 
from  this  district  to  the  Congress  of  the  United  States  of 
America. 

This  motion  was  seconded  by  Councilmember  Clayberg _ 

_  and  on  roll  call,  carried  by  an  aye  and  nay  vote 

as  follows: 

AYE  :  Longseth,  Jensen,  Nelson.  Clayberg,  Erickson _ 

NAY:  None _ 

ABSENT:  None  _ 


WHEREUPON,  the  Mayor  declared  the  motion  duly  passed  this 
6th _ _____  day  Of  October _ ,  A.D.,  19  86  _ _ 
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STORY  COUNTY  BOARD  OF  SUPERVISORS 
RESOLUTION  86-AO 

WHEREAS,  studies  and  debate  have  gone  on  since  the  1930 's  concerning  the  Army 
Corp  of  Engineers'  proposed  projects  or.  the  Skunk  River  Basin,  and  during 
this  elasped  time,  no  definite  action  has  been  taken  by  the  Corp  of  Engineers 
due  to  the  vast  amount  of  controversy  associated  with  any  proposed  project;  and 

WHEREAS,  complete  and  final  deauthorizatior.  of  the  Skunk  River  Basin  project  is 
indicated  by  the  following  negative  consequences  of  this  project: 

1.  Increased  tax  burden  placed  on  landowners,  i.e.,  the  reduced  ag 

land  tax  base  which  would  affect  local  government  and  school  districts; 

2.  Increased  tax  to  residents  of  Iowa  to  pay  for  the  project,  i.e.,  local- 
requirement  current-cost  estimated  at  $18.75  million,  non-federal- 
sponsor  estimated  annual  cost  of  $1.75  million  for  operation  and  main¬ 
tenance,  and  increased  costs  as  a  result  of  inflation; 

3.  Detrimental  effects  to  farm  drainage  systems  vital  to  ag  production 
above  the  normal  flood  pool  area; 

A.  Severe  siltation  problems  associated  with  a  project  of  this  type  in 
tin  intensively  tilled  rural  agricultural  area; 

5.  The  $AA  million  cost  of  the  Ames  Lake  dam  could  better  be  directed 
toward  soil  conservation  practices  within  Iowa; 

6.  The  elimination  of  one  of  the  area's  only  natural  habitat  greenbelt 
areas . 

7.  Restudy  of  the  project  every  eight  years  unless  deauthorized  by  Congress; 
i.e.,  cost  of  the  last  study  was  $250,000;  and 

WHEREAS,  the  Corp  of  Engineers'  study  showed  that  the  cost  benefit  ratios  are 
unfavorable  for  a  project  of  this  type  and  no  sponsor  has  been  found  for  the 
Corps'  cost-sharing  plan  nor  has  there  been  any  endorsement  for  the  project  by 
any  municipality,  county  or  the  State  of  Iowa;  and 

WHEREAS,  if  funding  were  used  for  soil  conservation  practices  in  the  upstream 
watershed  Instead  of  construction,  maintenance  and  siltation  impoundments  for 
the  dam  on  the  Skunk  River,  the  benefits  would  far  exceed  those  associated  with 
the  dam;  and 

WHEREAS,  we  believe  that  benefits  derived  from  flood  control  and  water  supply 
retention  do  not  outweigh  the  economic  damage  to  the  farmland  that  drains  into 
the  Skunk  River  and  its  tributaries; 

BE  IT  THEREFORE  RESOLVED  that  the  Story  County  Board  of  Supervisors  request  the 
complete  and  final  deauthorization  by  Congress  of  the  Army  Corps  of  Engineers' 
proposed  projects  on  the  Skunk  River  Basin. 


Moved  for  adoption  by  Donald  E.  Nelson  ,  secorded  by  Fred  L.  Mathlson 

Voting  aye:  Nelson,  Mathlson,  W.  G.  Stucky _ 

Voting  nay:  none _ 

Not  voting:  none _ 

Absent: _ none  _ 

_ ,  1986. 

Chair,  Board  of  Supervisors 


Passed  this  Ath  day  of  November 
Attest: 

Coirty  Auditor 


10:  Colonel  Bernard  Slofer,  Corps  of  Engineers 

FROM:  Norman  Kading,  Chairman  of  Resolutions  Committee,  Iowa  Association  of  Soil 
Conservation  District  Commissioners 

RE:  Resolutions  Passed  at  1986  Annual  Conference 


During  the  Annual  Conference  for  Soil  Conservation  District  Commissioners  held  in 
Des  Moines  on  December  1  and  2,  1986,  the  commissioners  of  Iowa  expressed  their 
opinions  on  various  issues  regarding  conservation  of  soil  and  water  resources  and 
problems  that  arise  in  the  operation  of  soil  conservation  districts.  Those 

were  expressed  through  various  (12)  resolutions  presented  and  voted  upon 
at  the  comet  c  •  - » . 

Enclosed  is  a  resolution  acted  ur^  '  the  IASCDC  and  supported  by  a  vote  ot  272 
yes  and  7  no.  The  intent  of  the  resolute,...  v*«  aimed  at  permanent  deauthorization 
of  the  Skunk  River  Dam  project  north  of  Ames,  Iowa. 

I  thought  that  this  information  would  be  of  interest  to  you  and  wouxu  -  -f  value 
in  determining  future  course  of  action  on  that  project. 


NK/maf 

Enclosure 


Annual  Conference  for 
Soil  Conservation  District  Commissioners 
December  1-2,  1986 


Resolution 


BE  IT  RESOLVED,  that  the  IASCDC  support  the  immediate  deauthorization  of 
the  U.S.  Army  Corps  of  Engineers  proposed  Skunk  River  Dam  north  of  Ames. 
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GENERAL  REEVALUATION  REPORT 


UPPER  SKUNK  RIVER  BASIN,  IOWA 
(AMES  LAKE) 

APPENDIX  D 
COST  ESTIMATES 


Authorized  Ames 

Dam  and  Reservoir 

Cost 

Estimate 

Real  Estate 

$19,000,000 

Administration  Center 

$  527,000 

Overlook 

264,000 

Reservoir  Clearing 

1,237,000 

Boundary  Surveys  &  Marking 

230,000 

Recreation  Facilities 

4,906,000 

Dam  Emhankment 

6,313,000 

Outlet  Works 

6,390,000 

Spi 1 lway 

6,523,000 

Relocations 

12,007,000 

O&M  During  Construction 

220,000 

Subimpoundments 

Bear  Creek 

1,441 ,000 

Dam  Site 

287,000 

Subtotal 

$40,345,000 

Contingencies  (15t  +) 

6,055,000 

Subtotal 

$46,400,000 

E&D  and  S&A 

6,495,000 

$52,895,000  $52,895,000 

Total  Cost  $71,895,000 
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Downsized  Ames  Dam  and  Reservoir 
(3.0  Inches  flood  storage) 


Cost 

Est imat e 

Real  Estate 

$7,600,000 

Administration  Center 
Overlook 

Reservoir  Clearing 

Boundary  Surveys  &  Marking 
Recreation  Facilities 

Dam  Embankment 

Outlet  Works 

Spillway 

Relocations 

0&M  During  Construction 

S  527,000 
264,000 
604,000 
158,000 
2,250,000 
4,585,000 
3,000,000 
8,170,000 
5,415,000 
210,000 

Subtotal 
Contingencies  (20Z) 

$25,183,000 

5,037,000 

Subtotal 

$30,220,000 

E&D  and  S&A 

4,180,000 

$34,400,000 

$34,400,000 

Total  Cost 

$42,000,000 
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Bear  Creek  Water  Supply  Dam  and  Reser v  1 r 
Cost  Estimate 


Real  Estate 

$  1  ,  *>00 1 t H  x 

Reservoir  Clearing 

Dam  Embankment 

Outlet  Works 

Spillway 

$  61, 000 
480,000 
61,000 
695,000 

Subtotal 
Contingencies  (l 5Z) 

$1,297,000 

193,000 

Subtotal 

$1,490,000 

E&D  and  S&A 

210,000 

$1,700,000 

$1 ,700,000 

Total  Cost 

$3,200,000 
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1 2 1  HAHIf  flSFNHCfcFR  AWEAU-,  BOOK.  It  500  JF 

.iONORABL'  RALPH  ROSENBERG.  IOWA  REMCSENTATUE 
111  STATE  STREET.  A  AES  IA  EIOIO 

PHILIP  COX,  C  CNSERV  AT  I  ON  COUNCIL 
R  R  1,  A  A r  S  [A  ECOIC 

ARNOLO  SCHN  -  CHIEF  I  PL  ANN  INC,  BURE  AL  -  PAP 
WALLACE  SIAIL  CFFIC?  eUILCIMC.  90  0  EAST  GRAM  A  V  t  NU 
C c S  MOINES  1  A  E'JIE 

CAN  LtAirSUISr  -  SECRETARY,  SKUNK  RIWER  CCNSERWNCY  E.IST-I  CT 
WALLACE  3  T  A  r  c  CFFICc  HLOG  ,  OES  MOIRES  It  5  J  J  1  * 

OQAR.l  OF  3UPE  PW  I->CKS  •  B  CINE  COUNT?  COIM  HUif 
eOONr  IA  5  C  '  J  6 

COUNTY  ATTORNEY,  BOCAE  COUNTY  COURT  HCLSF 
PCONE  IA  E0J3E 

COUNTY  CLERK,  BCONE  COUNTY  CJUFT  HttSE 

E  CONE  IA  E  0  ’  26 

COUNTY  ENGINEER.  TfCCAE  C  JONTY  COURT  HClST 
eC  'Nt  I  A  E  C  '  JF 

MR  PAUL  TT  EG ,  CLERK 

HOWARP  TCNNSHIF  TRLCU.G,  STOR?  CtlNTY 
RCLANC  i A  E'?3£ 

CHAIRMAN.  PCIK  C  'UN  1  Y  BCARC  OF  SUPEFVIStRS 
COU»T  HCUSE,  OES  MClNtS.  IA  50307 

COUNTY  AuTITJR,  PCLK  COUNTT  CCIRT  MUST 
ROOM  220.  C  S  KO  I  N  F  c  TA  ^OTOR 

KK  R  f  WAN  GURDT  PC,  PCLK  COUNTY  EHIAEFP 
54-Jb  NE  HTH  ST.  PEE  N  C  I N  E  c  IA  50313 


*3  INGLE  COPIES  C  IS  T  R l 8 1 1 E  0  EXCEPT  AS  INCICATEC 
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IJISTRIPUT  ICN 


-  X  T^ANAL 


nc 

C  (f  1 


coun nr  treasukef,  pci*  cjunt?  colpt  hclsf 

CES  KOINES  IA  f30« 

NR  GARY  L  FRrCR  -  01  R  OF  PlNi,  FOLK  CO  PMSICAl  P  LNG  OFF' 
5-^0  N.F.  1 '  TH  i TP  c  rT  .  OES  KOINES  IA  E0J13 

NR  CHARLES  ShIRLEY,  CISTRTCT  C ON SE B Y A T I C M S T 
POLK  COUNTY  SOIL  CCN'iFRVATI  )  N  SE°W»  10S  EAST  FIBS!  STREET 
*  NKEN  Y  iA  EC  02  1 

SfCRY  CCLNTY  FARM  HLFFAL,  FOX  2EP 
512  LINOLNwAy,  NE Y  <C A  tA  5'1231 

CHAIRMAr,  PCARO  of  SL°ERVIS<>S 
STORY  COUNTY  CCURIFCUSi,  NEVACA  It  50201 

CONAlT  N-L3CN#  STORY  CCLrTY  .UPEAVISCF 
2115  HLRNt  I! <  ANFb  1A  5  ;  j  l  C 

COUNTY  ArroRNbYi  STORY  CCUNTr  COURT  hCLSE 
N  F  V  A  u  A  IA  512  01 

r 0 U N T Y  CLERK,  story  COUNTY  C^URT  HCLSE 
AEvACA  1  A  '•*'C1 


CJUyTY  ENGIN  FR«  31  CRY  OJUMT  COURT  HCUSE 
NEVVOA  JA  E'201 

JIN  CROWE ,  STOFY  C  C  l  N  T  Y  - N  £  I V  F  E  A  o  CFC 
COURT  PC(JSt,  N  Ew  A  C  /  !  A  5T201 

LESLIE  T  FFCK.  OT-HY  COUNTY  1'UNNIkE  I  2CNINC 
COURT  HOUSE,  NEWAOT  If  :  1 2  "  l 

PLANNING  ANC  2CAIn:>  <GN  I  V  I  S  T>  A  TCR  ,  STCFY  CtlMY 
3TCRY  COUNTY  CCURTFCUSt,  No/AC  A  IA  5C201 

K  E  R  N  T  T  NI3KELL,  JTOFY  CC.  SOIL  CONSERVATION 
R  CU  f r  2,  STORY  CITY  IA  512A  ' 


•  0  INGLE  LJPI-_3  'IbTRl  TLI  0  CACEFI  AS  IN0ICA1.C 
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JISThI  eur  I  ca 


5 KTERNAL 


r  c 

f  CM 


HAKOLG  FRANC. .CN.  3TCF»  CS.  SOIL  CG  USE  RVA TICK 
ROUTE  2,  STCRY  CIM  I»  5 12  AH 

H.  F.  SAIDElt  CIRECTCR-MATEH  *  PGLLLT  ION  COMKl 
CITY  OF  ARE',  AMES  1A  51110 

HARMS  SElC'lt  CITY  CF  AMrS 
MUNICIPAL  PI.CG,  Af<f<  It  5CC1Q 

STEV‘  CARTER,  STORY  CITY  CITY  HALL 
STORY  CITY  'A  5''2<f 

SECRTARY,  chamfer  cf  commerce 
AMES  IA  SJOin 

SECRETARY,  CHAMFER  CF  COMMERCE 
EGO ME  I  A  5”'!6 

SECRETARY  CHAMFER  CF  COMMERCE 
NEVADA  I  A  5  ’  2C  1 

MR  STEVEN  SCHAIAKER  «  CITY  MANAGER 
CITY  HALL  ,  AMES  IA  5111.’ 

MAYOR  »NU  CITY  COUNCIL.  s  E  V  A  U  A  IA  50201 

MAYOR  A  N  0  C I r  Y  COLNCIL,  CITY  HALL 
STORY  CITY  IA 

JOHN  G  SRECO.  6  C !'  N  ‘  CO  FARM  HUREAU 
HR  ->,  FOONt  I  A  ‘■00  :< 

R  0  R  "  \  T  8  R  I  N*l  E  K  c  *  SUSY  IC.  OCNSERYAT  ICN  HC 
C  C  L  I  A  C  0  5  F 

ONA  HUGHES*  S  T  C  R  1  CCLNTY  F  4  -(  M  HUREAU 
RCUTF  NijACA  IA  '0201 

fCM  GARRFTI,  STO'Y  CTONTY  FARM  BUREAU 
157J  C  8  0  V  E  *  ACEl  IA  M 


SINGLE  CUPItS  C  I3TR[BLTrO  ERCEFT  AS  INCKAT-C 
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jis  r«{ flur  ic» 


-  -  «  t  >\tc 


*  t 
r  Cf 


RALPH  SCHU  R  «  SKLNK  FIVER  CCN:iE.  HVANCY  BC 
CCL  >  IA  SCOTS 

A  r  <i  T  COPMUNICATl  C  NS,  ATTN  JCHN  PCFF  ITT 
RR  5,  BO  )NE  I «  5003C 

j  r  lamunyon,  a  t  *  i  commlm ca iicns 

(ill  MAIN  SI  -  RCCH  e/2,  PC  40*  1A1£ 

KANSAS  Cl  IT  *<C  -SA1A1 

OECUTIW-  t  IkcCT  C  S  »  CCLK  CCUNTY  CONSERVATION  ECA'C 
JESTER  HARK.  G  P  A  N  ij  £  c  ,  I A  SCIOS 

POLK  COUNTY  CONSERVMION  i)CH.  AON  IN  I S  T  R  A  T  I  V  £  ELtG-*OCR  1?' 
2  NO  ANO  COURT*  nrr  ROIN  I A  *3  30  0 

STORY  CCLNTY  C C AS r R V « T  I  C N  6  C  A  RG  «  STATE  FCRES1  UR'ffv 
ARES  1*  5001  0 

SICHY  SCIL  COhSER'AAl  !0K  OIST  ICT,  PC  BC*  ST 
N  £  V  A  0  *  IA  *’201 

CR  RICHARD  A'  LEA*  ASS  T  3  4  N  r NG  I  A Et PIN E  BLCG 
IQyi  STATE  UNU  RSIlf*  *.Mr<  IA  Si C 0 11 

ICkA  SIAT~  UNIVERSITY,  G-.  °ARTFrNT  Cf  FORESTRY 
25 1  HESSCY  4ALL,  A  M  E  s  IA  SI. 10 

OR  rt  JN  R3SSMILLEK,  KwA  S  T  A  |  LMVEfSITY 
crviL  ENG  IN.  CR1N0  Ci'3T,  4  A  f  ;  I A  3CC1G 

R  I  Crt  4  EL  HANACH,  OtRI  }F  '.M«H  rCCLCGY 
SCIENCE^  HALL  II,  1CW»  3TAT  UNIVERSITY 
ape;  IA  53011 

OR  c  ROEERT  PAUH4NN  ,  ITS  TC*N  ENGINEERING  H l E  C 
I0*a  S  T  A  T r  UNIVERSITY,  A  R  E  i  IA  c0011 

JOE  COLLATE  I*  C EE' T  (E  ESCSTRY 
2  A  3  HESSE  Y  MAIL,  ICH  5IM'  UNIVERSITY 
ARE'.  I A  50011 


'SINGLE  CO PI'S  EISTRIRUT  D  EACERT  AS  INOICAILC 
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•Ms  THi  eur  ica 


AUnllAL 


» c 

l  C  F  I  1  ' 


I 


UC*N  BAR->OAi»  PHIjICAI  FLAM 
IC*A  SlATf  u*rVc*SI1Tt  ANES  I*  50011 

AMcS  PUBLIC  LICFART,  IA  50010 

MS  *AKIf  *  N'LAA,  SlCrtK  OUT  LIBRAftl 
SIMf  C  I  T  »  (  A  c'’2Af 

-:^tHrn  •:.  f  i  f  l  a  a  c .  *  *• ;  3  vm  h  wish  schccl 

«cr,  {a  sooio 

CALK  J  HE'ICRrCKS»  5  L  F:J  R  I  \  I  £  VIE  AT  CF  SCA-CTLS 
RCL'NO-MCRY  CfAHUMTl  SCHOOL  CfSl*  STOP*  CITY  1« 

APS  HOATj  f  C  ‘  0  I A  G  »  'A  Aj;s  C  F  UWIV  kOAEA 

a hf: s  a “ *•  n c h «  noj  ejl  ai<»  c»ivf 

A  A  F  >  I  «  5  0  C  1  0 

LOlUi  S  HILL-'A,  KIO  FLU-JOT;:*  AUCUBOA  SCCIfT* 

21  *  PARKY rco;  CIRCLE.  AMES  t«  50G10 

sHFkRY  OF^EULA,  BIG  ELUL  STS*  AUCUBCA  SCCIETT 
44  J  I  TCfilNT"  « 1 ,  4  A  E  5  14  e  0  •  l Q 

tCOLR  C  ••HI  IN,  CUNALNITT  ACTION  RfJFAKCf  GnCLF 

PC  <  I  h  1>  ’ ,  A  A  F  *5  |  I  SO  )1  0 

*AL1  PFT',<  -  G I  A '  K  A  L  NJMCfG  ECARf  CF  IlftCMM 
HtA^T  0  F  IO*A  ClCPf  *ATlW-"»  OOLAAO  IA  SCC06 

JACK  l  r  KJNATT,  l  -  A  ^  l  *  OF  UC*"A  V <7 TF  f  o 

*CN"Ot.  AA  5  1/  'CMC 

CP  AMCHA-L  K  ^Fi -BAN,  MURAL  RESOURCE  CCA,  r  ‘  IS  I 
H  2  5  CLAOK  S1RE6T,  ICJA  CITY  IA  52240 

AS  C  INCY  MLCE€P/N  »  SI  *•"»*  "LIB 
132*  HARCCLMT  f"  «  IAES  SA  ^OIC 

JAAt  -  Lf  '  »  ,  T  Hr'  A  C  4  CL  (If 

714  N  f  NM  ,1  Utl  71',  *>01501*  kl  S.WC.’ 


ilNCLi  C  IP  I  C  CISlHIHLI  0  FNCfFT  l<  I  AO  It / 1  t 
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5  C  2  4  a 


r 


oisTRieurtCN 


EXTERNAL 


E  T  HA  GO  c  -  .CCF'TAS»,  G^EAT'R  CjHHlNllY  CCNtPES 
STtMY  CITY  [A  E02AK 

KEPRY  GIBSCN.  Apts  CAILY  TP IriUNE 
317  5  T  H  ST,  A  H  f  !  I  <  50010 

CES  MOINES  PEGl  STEP  ,  CAT-8CCK 
RAVAGING  ED  I  TCP  •  MJ  LCCUSI  ST 
CES  MOINES  TA  *  1 3  0  A 

KENNETH  PINS,  CfS  MC1NES  PEG! STt  H 
A 15  1/S  CLAUK,  A  HE"  S  IA  53C1'’ 

THE  EXPRESS,  ACC  MAElr  ST 
WEST  CES  HOI N  E  S  is  '125' 


THE  HERALD*  STORY  CITY  I A  E10AP 

BRIAN  OEVOPE,  I  C  Vi  A  STATE  0  A  I  L  Y 
2  A  7  N  SHE 1  COM  «'2,  SHE  S  I<  >0310 

THE  NEMS-R  EFUrIL  1CAN  ,  M  1  2  -  -A  1  A  KCELEf  SI 
0  CO  ME  W  5 C  !  36 

THE  PREAS-CITI/EN,  '  ~.2  THIRD  STREET 
ANKENY  l  A  50021 

RICHTPO  J  THCRSCN,  THE  STCPt  CITY  HE 0 At C 
STO^Y  CITY  IA  EOSA* 

THE  TRIPLE.  PC  «:»  .MI 
AHE :  IA  5001 0 

US  CREEP  NEiSt  H CLH  CITY  la  50226 

T  A  C I  S 1 A  T 1  CM  K  a  NY  «  u0  HO  X  2'0 
ANKENY  I A  5:021 

R*CIC  STATION  KA>I,  KASI  RACIC  CENTER 
PCX  72 fl  »  AHES  IA  50E10 


•SINGLE  COPIES  CI3TRI  HUT-0  ^ACEF!  AS  INOICAIEC 
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>1  STrtl  PUI  I  Cl\ 


X  T  E  *  N  A  L 


NTWj  rock.  *\nn  ;t;uca  <cci-f* 

?S0  7  Kfc  •'  HAY  L  ,  Z'  ;  10  IN  $  l  A  10310 

fi»cio  station  KCP-'.t  hoi  nss^c  av? 

CfS  HO  INF  «  it  ;«•  50  1 

R40IC  STAMC-n  KlU.  HI  F’X  l  A  AT 
tpf  .  14  *=."010 

s ic i  c  s r  ir  ic .  kf  it  ,  n*  n*" 

CrS  MOINES  14  ‘  <1  3 1  s 

facie  stun.  ksc.  ttyc  n  c  ‘.roadway 

CES  MOINES  !4  ‘=;il 

PACTS  STATION  KfuH,  UJ  ;  KA1N  ST 
KAKSHAILTUN  14  5  0  1  *=  0 

NEWS  ROCK.  P  *1  D  I  C  STAII3N  KkOM-EK 
1101  5TH  STP’.El*  WEST  C  S  KUNES  14  50065 

<01  RAOIO,  C jMMIMCA  HONS  PUL0IN6 
I  C  *A  STATE  UNIVFRS  t i  v »  ahes  IA  500.1 

DR  HELEN  0  VAN  ZANTE,  616  WASHINGTON  ST,  PELLA,  IA  50219 

MR  EDWARD  GREEN,  RR  2,  HEDRICK,  IA  52563 

MARY  ELLEN  VAN  DUSSELDORP,  901  N  LEAGUE  ROAD, 

COLFAX,  IA  50054 

COMMANDER,  US  ARMY  ENGINEER  DISTRICT,  ROCK  ISLAND,  CLOCK 
TOWER  BLDG.,  ROCK  ISLAND,  IL  61204-2004 
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